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engineers 
agree 


Not on favorite brews, 
nor systems of controlled 
approach — but every day, 
throughout the industry, 
Engineers agree 


on Wiggins Connectors. 





Wiggins 


The authority on connectors 
Engineered for Reliability. 


E. B. Wiggins Oil Tool Company, Inc. 
3424 East Olympic Blvd., Los Angeles 23, Calif. 
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On | 
A, World's Fastest Navy Fighter 


) | Proudly wears S| 
O) tt controls 


Nine Sargent quality units have been selected 
to provide Chance Vought’s F8U-1 Crusader with 
instantaneous, positive, feathertouch response. 
These units, Sargent fabricated to Vought 
specifications, provide a system for control for the 
safe, positive, efficient operation of this great fighter. 


The experience of more than 36 years of 
design and manufacture of precision equipment 
systems has given Sargent Engineering Corporation 
the “know-how” to aid in solving the essential and 
advance problems of force control. Leading airframe 
and missile manufacturers are using hundreds of 
different Sargent hydraulic, mechanical, pneumatic, 
electrical aa electronic force control units on the 
nation’s military planes, commercial planes and missiles. 


Sargent places its facilities of design and manu- 
facture at your disposal. We invite you to send your 
specifications for the Sargent proposal of your 
force control problems. 










Since 1920 


Fin Sug ENGINEERING CORPORATION 


2533 EAST S5éth STREET 
HUNTINGTON PARK, CALIFORNIA 
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AVIATION CALENDAR 





Apr. 23—Missile Session, New York Section, 
Association of Electrical Engineers, 7:30 
p.m., 33 W. 39th St., New York, N. ¥ 

Apr. 23-25—International Symposium on 
Role of Solid State Phenomena in 
Electrical Circuits, Engineering Socict 
Bldg., N. Y. C 

Apr. 23-25—Annual Convention, Interna 
tional Airline Navigators Council, Picca 
dilly Hotel, New York 

Apr. 24-25—National Industrial Research 
Conference, Conrad Hilton Hotel, Chi 
cago, I 

Apr. 29—Third Flight ‘Test Instrumenta 
tion Symposium, Statler Hotel Lo 
Angeles 

Apr. 29-May 2—16th Annual National Con 
ference, Society of Aeronautical Weight 
bngineers, Broadview Hotel, Wichita 

Apr. 30—Atlantic Rate Commodity Rat 
Board Mecting, International Air Trans 
port Assn., ‘Torquay, Devonshire, England 

\pr. 30—blectronics Make the Hehcopt 
Ily, annual section mecting, New York 
Section, American Institute of Electrical 
Ingimeers, 33 W. 39th St., New York 

May 1-3—Spring Mecting and Exhibit So 
ciety for Experimental Stress Analysis 
Hotel Statler, Boston, Mass 

May 2-3—Annual Meeting, Acronautical 
l'raining Society, Mayflower Hotel, Wash 
ington, D. C 

May 2-4—Spring Mect, National Intercoll 
giate Flying Assn., Oklahoma A&M Col 
lege, Stillwater, Okla 

May 3-5—Seventh Aviation Education Con 
ference, San Jose State College, San Jose, 
Calif 

May 5-8—1957 Convention American Asso 
ation of Airport Executives, Shamrock 
Hilton Hotel, Houston, Tex 

May 6-8—25th Annual Meeting, Acro Medi 
cal Assn., Shirley Savoy Hotel, Denver 

May 7-9—EFlectrical Engincering Aspects of 
Aircraft and Missiles, American Institute 
of Electrical Engineers, Biltmore Hotel 
Dayton, Ohio 

(Continued on page 6) 
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Tnans-Sonics 
BULB 
TEMPERATURE 
PICKUPS 


Shown \% size 


@ OUTPUT UP TO 5 VOLTS WITHOUT AMPLIFICATION 

@ ACCURATE UNDER 25G TO 2,000 CPS VIBRATION 

@ AVAILABLE IN VARIOUS RANGES FROM —300°F. TO 1500°F. 
@ RESISTANCE CHANGE OF 100 OHMS OVER SPECIFIED RANGE 


Trans-Sonics Type 1300 Bulb Temperature Pickups are 
precision high-speed resistance thermometers with a plati- 
num resistance winding as the sensing element. Each Type 
1300 Bulb Temperature Pickup is individually calibrated 
and supplied with its own calibration sheet. The tempera- 
ture interval over which the 100 ohm resistance change will 
occur may be as low as 100°F. These Pickups are designed 
to withstand pressures up to 3,000 psia. When specified 
they can be furnished for installations in corrosive liquids 
or gases. Their leads can be exposed to temperatures up to 
600°F. and may be detached from the instrument proper 
for shortening or easy replacement. Write for Bulletin 1370 
to Trans-Sonics, Inc., Dept. 


* Reg. Trademark 








SPECIFICATIONS 


CASE CONSTRUCTION: Stainless Stee! 
ACCURACY: *1% of full scale range 
PRECISION: *0.2% of full scale range 
MAXIMUM CONTINUOUS CURRENT: 20 mo rms 
(overaged over | second) 

TIME CONSTANT: Less thon 2.5 seconds in agitoted water 
ENVIRONMENTAL OPERATION CONDITIONS 

PRESSURE: 3000 psic (at room temperature) 

VIBRATION: 1” double amplitude, 0 to 22 cps 

= 25g, 22 to 2000 cps 


SHOCK: 60 g in any direction, per para. 4.15.1 
of MIL-E-5272A (10 milliseconds shock) 
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For Transducers, See Trans-Sonics 


Trans-Sonics, IJuc. 


P.O. BOX 328 LEXINGTON 73, MASSACHUSETTS 











BEAUTIFUL FULL-COLOR 22” XK 17” REPRODUCTION 
SUITABLE FOR FRAMING —— AVAILAGLE ON REQUEST® 


Contributing... 
to superb performance 


Boeing’s B-52 Stratofortress is powered by eight Pratt & 
Whitney Aircraft J-57 turbojets with main fuel pumps engineered 
and built by Chandler-Evans. 


Products, too, are “known by the company they keep”, and 
CECO is proud to be airborne with many of the latest and finest 


military and commercial aircraft. 
* . - 


Typical CECO fuel system components: Mode! 9400 Fuel Pump is a two-stage, 
gear-type pump whose two elements operate in parallel during engine start, 
then operate in series; TA-1 Complete Unitized Fuel Control System combines 
main and emergency fuel control functions with main fuel pump 


CHANDLER-EVANS 


WEST HARTFORD 1, CONNECTICUT 
* Address your request to “Stratofortress”, Dept. C. 


An informative CECO fact folder 
is also available on request. 


SYSTEMS 7 CONTROLS 


AVIATION CALENDAR 


(Continued from page 5) 

May 7-9—Spring Assembly, Radio Technical 
Commission for Aeronautics, Ambassador 
Hotel, Los Angeles, Calif. 

May 7-9—East Central & Middle Eastern 
District Meeting and Air Transportation 
Conference, American Institute of Elec 
trical Engineers, Dayton-Biltmore Hotel 
Dayton, Ohio. 

May 8-11—13th Annual National Forum, 
American Helicopter Society, Sheraton 
Park Hotel, Washington, D. C. 

May 13-15—National Conference on Acro 
nautical Electronics, Sponsored by the In 
stitute of Radio Engineers, Dayton, Ohio 

May 14—E.ngine Operation & Maintenance 
Forum, sponsored by Pratt & Whitney 
\ircraft Division and distributors, Pacific 
\irmotive Corp., Cosmopolitan Hotel, 
Denver, Colo. Other sessions, May 17 at 
Ambassador Hotel, Burbank, Calif.; May 
20 at Hotel Claremont, Oakland, Calif., 
and May 22, New Washington Hotcl 
Seattle, Wash. 

May 15-17—Jet Age Airport Conference, 
\ir ‘Transport Division, American Society 
of Civil Engineers, Park-Sheraton Hotcl, 
New York 

May 20—Sixth Annual Aviation Fire Safety 
Seminar, National Fire Protection Assn, 
Hotel Statler, Los Angeles, Calif 

May 20-23—Design Engineering Show and 
Second Annual Design Conference, spon 
sored by Machine Design Division, Amer 
ican Society of Mechanical Engineers 
New York Coliseum, N. Y 

May 23—Guenter Loeser Memorial Lecture 
‘Progress & Prospects of Radar Meteor 
ology,’ Dr. David Atlas, Charter Rm 
New England Mutual Bldg., Boston 

May 24-Jume 2—22nd Paris Air Show, So 
ciety of French Aircraft Constructors 
LeBourget Airport, Paris 

June 1—8th Annual Maintenance and 
Operations Meeting for Business and Ex 
ecutive Aircraft Owners, sponsored by 
Reading Aviation Service, Reading Muni 
ipal Airport, Pa 

June 1-9—First Annual National Aviation 
Trade Show, Monmouth (N. J.) Airport 

June 17-20—National Summer Meeting, In 
stitute of the Aeronautical Sciences, Bilt 
more Hotel, Los Angeles, Calif 

June 23-25—29th Annual Meeting, Aviation 
Distributors & Manufacturers Assn., The 
Broadmoor, Colorado Springs, Colo 

June 24—Sovict National Aviation .Day 
Moscow. 

July 12-13—British Lockheed International 
\crobatic Competition, the National Au 
Races (third round) and the King’s Cup 
\ir Race, Coventry Civil Aerodrom« 
Bagington, England 

Aug. 20-23—Western Electronic Show & 
Convention, Cow Palace, San Francisco 

Sept. 1-6—Sixth International Aeronautical 
Conference, Royal Acronautical Socicts 
and Institute of the Aeronautical Sciences 
Folkstone and London, England 

Sept. 2-8-1957 Flying Display, Society of 
British Aircraft Constructors, Farnbor 
ough, England 

Nov. 7-8—Weapon Systems Management 
Meeting, Statler-Hilton Hotel, Dallas 

Dec. 17_A\ right Brothers Lecture, Depart 
ment of Commerce Auditorium, Wash 
ington, D. C 
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RED HOT.*'. AND COOL! 


Faster than the speed of sound— 
but Harrison holds the heat down! 


Like a bullet boring into the sky ... up-—up—up! 
America’s swiftest, hottest jets are on the move. But with 
Harrison heat exchangers on the job, engines are 

running cool—temperatures are under control. In fact, 
you'll find lightweight, heavy-duty Harrison coolers on the 
job in just about every type of modern aircraft. 

Design of special cooling equipment for the world’s finest, 
fastest jets is another example of Harrison leadership 

in temperature control. Long experience and extensive 
research facilities mean that Harrison is ready and able 

to meet the cooling demands of the Jet Age. If you have a 





cooling problem, look to Harrison for the answer. 


Harrison Radiator Division, General Meters Corp., Lockport, N.Y. 
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Graph-Mo’ dies cut downtime 50% 


on deep draw for round vacuum cleaner! 


NGINEERS at The Hoover Company had a tough 

problem in getting that round vacuum cleaner shape 
in the new Constellation. The two circular dies that form 
the hemispheres often galled, picking up bits of the steel 
being formed. This scored the dies, marred the finished 
parts. Production had to be shut down while the dies were 
repolished. And extra polishing of the hemispheres ran 
up costs still more. 

After studying the problem, Timken Company metal- 
lurgists recommended dies made from Graph-Mo*—a 
special tool steel developed by the Timken Company. 
Results were outstanding. The new Graph-Mo dies cut 
downtime 50%. The combination of free graphite particles 


MKE 


TRADE MARE FEU 





SPECIALISTS IN FINE ALLOY STEELS, GRAPHITIC TOOL STEELS AND SEAMLESS STEEL TUBING 





and diamond hard carbides in its structure make it out- 
wear other tool steels 3 to 1. Production rolled smoothly 
and refinishing time was cut. 

Graph-Mo machines 30% easier than conventional tool 
steels. And its uniform response to heat treatment elimi- 
nates distortion—saves time and money in lots of tough jobs. 

Graph-Mo is one of four graphitic tool steels developed 
by the Timken Company. If you would like more informa- 
tion about their uses in dies, punches, gages and machine 
parts, send for the new Timken Graphitic Steel Book. The 
Timken Roller Bearing Company, Steel and Tube Divi- 
sion, Canton 6, Ohio. Cable address: ““TIMROSCO”. 
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standard deviation: 2 ft at 200 miles 





designed and produced for. the 
UNITED STATES AIR FORCE 


on 


acquisition: autematic and omnidirectional 


K MISS-DISTANCE MEASUREMENT 

airborne Pt aS than 0.01 cu ft MISSILE GUIDANCE 
BOMB-SCORING 

AIR TRAFFIC CONTROL 
GROUND-CONTROLLED INTERCEPT 
AIDED TRACKING 

RANGE SAFETY 


es Descriptive brochure available on reques@ from 


Office of the Associare Director of Engineering 


Cubic Corporation San Diego 11, California 














for small planes, too... 


The use of PLexicias acrylic plastic in aircraft is by 
no means confined to cockpit enclosures and windows 
on the country’s fighters, bombers, helicopters and com- 
mercial transports. Manufacturers of planes for business 
and pleasure flying, like the makers of the Cessna 310 
shown above, also use PLEXIGLAS—to give their cus 
tomers unrestricted visibility and good service com 
mensurate with the efliciency and comfort that are 


built into today’s small aircraft 





PLEXIGLAS is the standard material for transparent en- 
closures because it has the required clarity, strength, light 
weight, formability and weather-resistance. Through- 
out the aviation industry, manufacturers count on the 
twenty-year experience of Rohm & Haas Company, 
as the supplier of PLexiGas, for help in solving specific 
aircraft-glazing problems. ‘They also can count on con- 
stant research at Rohm & Haas to raise the quality 
of transparent plastic to higher levels, to meet the re- 
quirements of planes of the future. 








...the standard transparent plastic 
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Chemicals for Industry 


fA ROHM € HAAS 
COMPANY 
WASHINGTON SQUARE, PHILADELPHIA 5, PA. 
Represensaiioes im principal foreign countries 


Canedien Distributor: Crystal Glass & Plastics. Lid., 
130 Queen’s Quay at Jarvis Street, Toronto, Canada. 


PLEXIGLAS is 4 trademark, Reg. U.S. Pat. Off. and in other 
brincipal countries in the Western Hemisphere. 











Wherever there's ne: 





Johns-Manville structural insulations 
offer you unparalleled design flexibility 


Proof of this design flexibility can be seen 
in the intricately designed structural in- 
sulations Johns-Manville is now pro- 
ducing for the aviation industry. 


Precision formed through recently de- 
veloped methods, Johns-Manville struc- 
tural insulations meet the exacting design 
specifications of aircraft manufacturers. 
They provide the closer temperature con- 
trol needed for supersonic performance. 


a 


insulated 
Structural 
Pane! 
Assembly 


Johns-Manville 


And-—equally important—-they are in 
tegral structural parts that resist vibration 
and corrosion to keep maintenance and 
replacement at a minimum. 

J-M aircraft and missile insulations are 
made of high-heat resistant alloys enclos- 
ing Thermoflex® refractory fiber felt. The 
finished part is light in weight, yet possesses 
unusual structural strength and rigidity 

So whether you're in the blueprint stage 


or in prototype testing, whenever and 
wherever you need HEAT control — call in 
J-M. Our insulation specialists will give 
you the design help you need . . . the very 
latest information on insulation methods 
employing stainless steel, titanium and 
other light-weight, heat-resistant alloys. 


Write Johns-Manville, Box 
14, New York 16, N. Y. In 
Canada, Port Credit, Ont. 


PRODUCTS FOR THE 
AVIATION INDUSTRY 


- 











TDI MINIATURE TELEMETRIC 
RECEIVING SYSTEMS 


Miniature and mobile, here's a telemetric receiving system 
designed for a host of military and civilian applications... 
airborne, ground or marine! 

Por missile checkout, flight tracking experimental aircraft 
and missiles, the TDI systems are highly effective, even 
under the most severe field service conditions. They operate 
ideally with tape recording, oscillographic, photographic 
and similar types of recording equipment... and this rugged 
equipment can be installed in jeeps, autos and trailers. 

Design-wise, these systems achieve substantial reductions 
in weight, size and power consumption—yet a high degree 
of accuracy, exceptional stability and simplicity of opera- 
tion are maintained, 


TO! 12-Channel Recelver. Modulor con- 
struction permits wide flexibility of arrange- 
ment and actual form factor of receiving 
equipment. Packages or combinations in any 
number from one to eighteen units con be 
arranged in various mounting styles. 


TD! Type 2701A 4-Channel Receiver, Use 
as flexibly as 12-channel unit—split up in com- 
binations to suit your porticulor receiving 
requirements. Ideal for flight line checkout. 


 Telemetering on wheels! New portable test 
cart enables users to perform wide variety 
of telemetering functions in previously inacces- 
sible locations, with greater efficiency and 
occuracy than ever before. 


Technical bulletins on miniature receiv- 
ing systems and other TDI products 
available on request. 


TOI’s newest office is now located at 305 Washington Avenue SE, Albuquerque, New Mexico 





New STRATOPOWER 65W 6 and 10 gpm 
variable delivery hydraulic pumps are the 
answer to your BIG hydraulic problems. 
When you need hydraulic power to do dig 
things, you need pressure to 3000 psi... 
flow to 10-20 or even 30 gallons per min- 
ute and a more favorable horsepower per 
pound ratio than any previous 10 gpm 
variable delivery pump on the market. 


65 W100 
10 gpm at 1500 rpm 
3000 psi 


NEW STRATOPOWER 
6 & 10 GPM HYDRAULIC PUMPS 


STRATOPOWER 65W 6 and 10 gpm hy- 
draulic pumps have all these features and 
more — 
@ Better power to weight ratios. 
@ Higher top speeds than any other 
10 gpm variable delivery pump 
on the market. 
@ Lower system pressurization 
requirements. 
@ Better delivery schedules. 
Whether your problem is weight, speed 
or delivery, you'll be better off with a 
STRATOPOWER 65W pump. For specific 
application or installation data, telephone 
or write STRATOPOWER Sales Engineer- 
ing. 


WATERTOWN DIVISION 





THE NEW YORK AIR BRAKE aanernn ()) 
STARBUCK AVENUE . WATERTOWN - WN. Y. 








Sperry radar test set 
rides early warning picket ships 


AN/UPM-44B unit checks S-band radar in flight 


Checking the performance of search radar 
aboard Navy WV-2 and Air Force RC-121D 
radar planes is the job of the Sperry 

AN /UPM-44B combination test set. While 
these Lockheed Super Constellations patrol both 
coasts 24 hours a day, their radars are constantly 
monitored by AN /UPM-44B test equipment 

to assure peak efliciency at all times. 


Developed by Sperry in cooperation with the 
Navy's Bureau of Aeronautics to meet all 
requirements of MIL-T-94S5A, this new S-band 
test set combines in a single unit the multiple 
functions of a frequency meter, power meter, 
signal generator, spectrum analyzer and 
synchroscope. 


Compact and portable, the AN/UPM-44B 
provides direct reading of peak or average 


CLEVELAND NEW ORLEANS 


SPERRY GYROSCOPE 


BROOKLYN 
IN CANADA 


COMPANY OF 


transmitted power and frequency. It instantly 
detects any deterioration in performance, and 
pinpoints the source of trouble for crewmen to 
take corrective action. Sensitivity, stability and 
bandwidth measurements are made with pulse or 
frequency modulated signals produced by the test 
set. A gating circuit permits spectrum analysis of 
any selected pulse from a multi-pulse system 
Write our Microwave Electronics Division for 
additional information covering test sets in the 
frequency range of 400 mc through 40,000 mc. 


MICROWAVE ELECTRONICS DIVISION 


cp \ arvescare COMPANY 
Great Neck, New York 


DIVISION OF SPERRY RAND CORPORATION 


LOS ANGELES SEATTLE + SAN FRANCISCO 
CANADA, LIMITED, MONTREAL, QUEBEC 





How to record 420 channels of simultaneous data 


Boeing Airplane Company's flight tests demonstrate an easy way 


Have you ever seen an oscillograph record 
that was eight and a half feet wide? At fifty chan- 
nels per foot this is what it would take . . . which 
shows the decided advantages in the way the 
Boeing Airplane Company solves the problem. 
They put 420 channels of data onto a one-inch 
magnetic tape. Two hours of flight test can be 
recorded on one 104-inch reel. 


With FM carrier recording one channel of 
data occupies one track and provides high instan- 
taneous amplitude accuracy. FM is particularly 
suitable for shock and vibration records. 

When a recording containing a large number 
of channels of data is reproduced, another of mag- 
netic tape’s advantages becomes apparent. The 
data can be reproduced in electrical form. Coh- 

sequently it is a relatively sim- 














ple matter to unscramble the 
channels by automatic or semi- 
automatic means. Any combi- 
nation of channels can be 
scanned, correlated and fed to 
computing devices. These for- 
tunate faculties of magnetic 


d of I-inch tape tape help reduce the handling 


nfs per se ond 


45-inch ree 
of vast amounts of data down 


5s 2% measureme 


ach of 420 channel 





5 channels are sampled by 12 commutators each feed 


h commutator @ tape track 





to a task of wieldy size. For 
example in the Boeing flight 
tests already mentioned, all 








In a published article, Mr. Arthur T. Snyder 
of Boeing describes their system as a low level, 
low-speed, pulse-width-modulation technique. It 
time-multiplexes 35 channels of data onto each 
of 12 tracks (of 14) on an Ampex 814 Airborne 
Magnetic Recorder; (35 < 12 = 420). The sys- 
tem inputs are variable resistances, thermocou- 
ples, strain-gage bridges and other bridge-type 
transducers. Each is fed to a segment on one of 
twelve rotating commutators that sample every 
channel 24 times per second. The Ampex 814 re- 
corder running at 3% in/sec. records over 8-mil- 
lion measurements in two hours. 

This recording system used by Boeing is lim- 
ited by choice to data that changes at a slow rate. 
This is by no means a fixed limitation. Certain 
Ampex recorders (Series 800, FR-100 and FR- 
1100) have interchangeable amplifiers. Each 
track can thus be used with any one of three types 
of recording according to frequency requirements: 

With PWM recording (like the Boeing exam- 
ple) as many as 88 channels of low-frequency 
data can be put onto one track. 

With direct recording up to 18 channels of 
RDB subcarrier data of varying frequency re- 
quirements can go onto one track — or very high- 
frequency data uses one track per channel 


data is published within two 
or three days after the test instead of from sev- 
eral weeks to several months later as by previous 


methods. 


Boeing KC-135 tanker in flight. 


If you have a specific problem involving large 
amounts of data or unusual combinations, Ampex's 
application engineers will be pleased to furnish 
further information. More of the capabilities of 
magnetic tape will be discussed in this continuing 
series of bulletins. Would you like to have copies 
mailed direct? If so, write Dept. UU-4. 


FIRST IN MAGNETIC TAPE INSTRUMENTATION 











CORPORATION | 934 Cuanten STREET 





. a 
Repwoop City, CaLirounia 


District offices serving all areas of the United States and Canada; Foreign Representatives in countries arvund the world 








ENGINEERS & 
TECHNICIANS 
For ideal 
working 
conditions 

witha 

dynamic, 
creative 
organization, 
tend resume 

to Chief Engineer 
8352 Brookhurst, 
Anaheim, Calif 


Far too hot, and positively too ear-splitting, for close, on-the-spot observation 
by human beings...when high thrust propulsion units are fired up for test, 
Hallamore closed-circuit television takes over the job. Throughout industry, 
similar Hallamore systems are finding application...wherever the requirement 
is for remote observation or for fast transmission of visual impressions. 
Hallamore Electronics designs, develops and manufactures missile ground 
support and in-flight instrumentation systems, magnetic products, electronic 
components and audio visual communications systems. Current activity 
includes contracts for the United States armed forces and prime contractors 


of the aircraft and ordnance industries. 


HALLAMORE ELECTRONICS COMPANY 


a division of the SIFGLER CORPORATION 
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Screws & $plines 


SAGINAW STEERING GEAR DIV, GENERAL MOTORS CORP, SAGINAW, MICH. 


FREE! 


YOUR NEW 


TUATOR and SPLINE 


New 1957 Engineering 
Data Book from World's 
Largest Producers of 
Ball /Bearing 

Screws and Splines 


36 pages crammed with time-, work-, and money- 
saving facts: Principles « Types « Basic Operations « 
Coupling Methods « Efficiency « Versatility «+ Ad- 
vantages « Selection Factors « Design Data «+ 
Sample Problems, ete. 


SAGINAW b/b SCREWS are 90°7,-98%, efficient (com- 
pared to 159%-20% efficiency of Acme screws). Require 24 
LESS torque and power for same linear output—with conse- 
quent weight, space reductions. Function normally at —75° 
to +250° F. ‘Two ty pes: precision-ground or commercial 


rolled-thread. Have been built 1!4 in. to 39'¢ ft. long. 


SAGINAW b/b SPLINES have 40 times lower coefficient 
of friction than sliding splines; transmit or restrain high 
torque loads far better; permit vital power, weight, space 
reductions. Have been designed 3 in. to 10 ft. long. 


SEND FOR YOUR FREE COPY TODAY 


or see our section in Sweet's Product Design File “onan 


Saginow Steering Geor Division, General Motors Corporation 
b/b Screw and Spline Operation 
Dept. 1B, Saginaw, Michigan 


Please send 1957 engineering data book on Saginaw b/b Screws 
and Splines to: 


NAME 
COMPANY 
ADDRESS 


City 





-designed™ . 


wing flap actuator 
chosen for the ‘Argus,’ 
Canada's largest plane 


Canadair engineers required a light weight, compact, 


thoroughly reliable actuator for the wing flap 
system on the ARGUS, Canada’s newest and largest 
aircraft. The Western Gear design was accepted 


because it excelled in meeting these qualifications. 


The experience of 40 years’ service to the aircraft 
industry, coupled with knowledge and facilities 

for both electrical and mechanical power transmission 
equipment design made this possible. The Western 
Gear engineering team, including our Electro 
Products Division which designed and built the twin 
motors, worked hand in glove with the gear 


PLANTS AT L YNWOOD, PASADENA, BELMONT. SAN FRANCISCO (CALIF.). 


SEATTLE AND HOUSTON - REPRESENTATIVES IN PRINCIPAL CITIES 


This dual motor powered actuator, designed and built by 
Western Gear is light weight, compact and thoroughly reliable. 
Both the motors and gear box are Western Gear manufactured. 


engineering experts in our Aircraft Division. 
Whatever your problem, whether it is rotary 
electrical equipment or gear drives, complete 
systems, or equipment combinations such as on the 
ARGUS, you will find Western Gear Aircraft 
Industry Specialists ready to provide you with the 
RIGHT answer. Ask for their recommendations 
now. Write General Offices, Western Gear 
Corporation, P.O. Box 182, Lynwood, California. 


The difference is reliability” « Since 1888 


Wesrern Gear 
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CAA Proposes Expanded Airways Pian 
® Six-year plan drafted to break traffic bottleneck; Vortac coverage 
would be provided entire U. S. 


Transatlantic Air Travel Rise Predicted 
P Survey estimates peak of 440,000 passengers for summer, an 
increase of 15%. 


Missile Pace Rises at Woomera Range 
> British defense policy changes mean increased emphasis on Aus- 
tralian test range. 


Air Transport Facts and Figures 
P Eighteenth annual edition by Air Transport Assn. outlines state 
of industry. 


MISSILE ENGINEERING TRANSPORT 


FINANCIAL 


Navy Contracts 


United C-54 Flies Off Course, Hits Peak 173 


EQUIPMENT 
Pan Am Plans “Umbrella” Terminal. 
Arrasters for Commercial Jets 


EDITORIAL 
Nuclear Storm Clouds Gather 


COVER: First in-flight photo of Trans World Airline’s initial Lockheed 1649A 
“Jetstream” scheduled for delivery to the airline this week. It will go into 
airline service July 1. Wing of Super Constellation has been lengthened to 
150 ft. in 1649A and propeller diameter is increased to 16 ft. However, tip 
speed is lower to provide less cabin noise. Nacelles also have been moved 
outboard from fuselage 


Picture Credits: 
64—Sovfoto; 127—Wide World 





69,395 copies of this issue printed 


AVIATION WEEK e@ APRIL 22, 1957 @ Vol. 66, No. 16 
Member ABP and ABC 





One look and the pilot KNOWS. 
In a glance he reads actual ground 
speed and drift angle. 

This vital data, never before avail- 
able, is displayed on the flight panel 
automatically and continuously. 

The dials “read” the key unit in 

Ground Speed & Drift Angle GPL’'s revolutionary Doppler auto- 
navigation systems. Other phenom- 


Any Time, Anywhere, Any Weather = enat unics in chese systems cell where 


you are and how to get where you're 


going. The systems operate entirely 
without ground aid or celestial fixes, 
have proved themselves globally in 
millions of operational miles. 
GPL’s auto-navigators were de- 
veloped in conjunction with the Air 
Force (WADC). They are the result 
of GPL's harnessing of the Doppler- 
effect to air navigation — an achieve- 
ment comparable in magnitude to 
the breaking of the sound barrier. 


‘““oops! headwinds’’ 


Spotting a headwind is easier than read- GPL Doppler auto-navigators are bring- 
ing a windsock for military pilots these days. _ing about a revolution in flight. Their bene- 


GPL’s Doppler auto-navigation systems 
tell them “Headwind” — and how much — 
the instant one appears, let them seek a more 
favorable wind. 

Because they do, they save precious time 
and fuel — and provide a priceless margin of 
safety. 


GENERAL PRECISION LABORATORY INCORPORATED, Pleasantville, N. Y. 


fits will one day soon extend to everyone. 


SEE US AT DAYTON 1.8.£. MEETING, MAY 13-15 


ENGINEERS — GPL achievements have opened up some unusual research and development opportunities. Send resumé te Personne! Manager. 
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Nuclear Storm Clouds Gather 


International events of the past few wecks have seen 
a pronounced drift toward an eventual showdown be 
tween the U.S. and the Soviet Union in the diplomatic 
maneuvering of nuclear sabre rattling. Both of these 
nations now possess the capability of large scale nuclear 
attack to bolster their claims of massive retaliatory force 
to be applied against any breaker of the uneasy peace 
that now grips the world. So it is small wonder that 
allics in both camps and neutrals are becoming increas 
ingly uneasy over this situation. 

Perhaps the most important development is the virtual 
abdication of Britain as a prime military power in the 
nuclear era. Defense Minister Duncan Sandys has made 
it clear that Britain is abandoning the primary responsi 
bility for its own defense and placing paramount reliance 
upon the nuclear warfare capability of the U-S. 

This is a bitter pill for proud Britons to swallow. But 
it is a decision dictated by considerations of purse rather 
than pride. The sad truth is that Britain can no longer 
afford the costly investments required for research and 
development of modern weapon systems required by the 
supersonic nuclear era. Britain was already lagging badly 
in this development race before its government acted to 
relieve itself of the costly nuclear airpower cftort. 

In effect, Britain is gambling that there will be no 
major war for another three to five vears. For it will be 
at least this long before the 1,500-mile range guided mis 
siles that it hopes to get from the U.S. will be produced 
and delivered abroad in sufficient quantity to constitute 
a genuine retaliatory threat to potential enemies within 
this range on the European continent. The Douglas 
lhor missile being developed under USAF sponsorship 
is still in the early experimental development stage as 
is its possible alternate, the Army's Jupiter developed at 
Redstone Arsenal. 

‘This is the second time since the end of World War II 
that the British have taken a calculated risk on their 
acrial weapons development program to save a large slice 
of money. At the end of World War II, British weapons 
policy was predicated on the gamble that there would 
be no major war again for at least 10 years. ‘The air 
power development program was aimed at skipping a 
zencration of new weapons and jumping directly to the 
high subsonic fighters and bombers that were scheduled 
to be in service by 1955. In the meantime, the Royal 
\ir Force was forced to make do with the relatively low 
speed, straight winged Vampire and Meteor jet fighters 
that were developed during the closing phase of World 
War II. 

Outbreak of the Korean war in 1950 proved the British 
planners had made a bad guess. ‘The Royal Air Force 
had no jet fighters capable of matching the sweptwing 
Russian MiG-15 that appeared over Korea late im 1950 
the burden of air defense of the United Nations coalhi 
tion fell upon the USAF F-S6 Sabre jet, Where it lay 
heavily for the next five vears. Only those fighter pilots 
and war correspondents who were at Kimpo and Suwon 
urdromes during the fall and winter of 1950-51 know 
the full story of how badly the Bntish Meteor jets were 
outclassed when they attempted battle with the MiG-15s 
Nor were the new aerial weapons planned for 1955 ready 
it their appointed hour. 


l'o back up the Sabres’ performance in MiG alley, the 
massive retahatory capability of the B-36 and B-47 atom 
bomber flect was the sole resource available to the United 
Nations coalition to prevent the spread of the Korean 
war into a larger conflict. Since the Korean war, there 
has been a fashion among critics of nuclear airpower to 
cite all of the brushfire wars that have broken out despite 
the exclusive possession by the U.S. of this capability. 
This seems to us to be viewing the situation through 
the wrong end of the telescope. ‘The really important 
fact is that from the crisis of the Berlin blockade in 1948 
forward no major war has developed. Every brushfire 
thus far has burned out within its geographic boundaries 
without spreading because this nuclear retaliatory force 
existed 

The U.S. monopoly on massive nuclear retaliatory 
capability began to dissolve in 1955 when the Soviet 
Union demonstrated that it had nuclear weapons and 
both medium and long range ject bombers with which 
to deliver them. More recently the Soviets have baasted 
of an intermediate range ballistic missile capability to 
supplement this jet bomber force. And there is reason 
to believe the Russian claims in this field have some 
solid basis. 

At the time of the Suez crisis, the Soviet threat of 
missile retaliation played a significant role in check 
ing the Anglo-French invasion of Egypt. Apparently 
encouraged by this reaction, Sovict Premier Bulganin 
is now playing this same card against the smaller NATO 
countries to bluff and scare them out of continuing in 
the solid phalanx of Western power 

Norway, Denmark and the Netherlands have been 
recipients of Bulganin’s notes threatening massive re 
taliation if they take an active role in any military action 
against the Sovict bloc. Indications are that the NATO 
countries are not ready to change policy in the face of 
this Soviet bluster 

If this is true, the Sovicts are in the position of a poker 
plaver who finds his hand not strong enough to stay in 
the game and must cither lose his ante or pluck son 
new and hopefully better cards from the deck. It will 
be interesting to see whether the Sovict subsides in these 
missile threats or stages some spectacular public demon 
stration of its capability to back its hand. ‘The latter 
was U.S. policy in staging its round-the-world nonstop 
flight of B-52 bombers demonstrating for all to see that 
our retaliatory power was no myth, 

The combination of British dependence on USAF mis 
siles and the development cycle looming for those missiles 
to become operational poses a critical problem for the 
next five years. 

Will the B-52 fleet of the Strategic Air Command 
retain its current high degree of retaliatory potency for 
the full period before long range missiles can take over 
this function? 

Or will we face a dangerous gap between the time 
the B-52 fleet is dangerously far down the obsolescence 
curve and the missiles become effective weapons? 

Present outlook is that neither Britain nor the U.S 
are prepanng to develop a gencration of interim weapons 
to fill this dangerous gap 

—Robert Hotz 





The North Americon Super Sabre 
streaks for altitude at supersonic speed, 


up on 
its 
tail—of 


TITANIUM 


Most of the tail section and many other vital parts 
of North American’s F-100C supersonic fighter 
are made of titanium. It not only reduces 

gross weight by several hundred pounds, it 
withstands the searing combination of engine 

and aerodynamic heat. 

Titanium is no stranger to North American 
aircraft. The first F-100, FJ-4 and earlier planes 
like the F-86D Sabre Jet and the FJ-2 and 
¥J-3 Furies for the Navy all fly with titanium. 


Here’s why — 'Titanium’s high strength-weight 
ratio... its freedom from stress corrosion cracking 
... its corrosion resistance . . . and its ability to 
withstand high operating stresses have made it an 
essential part of high-performance aircraft. 
REM-CRU led in the development and 
production of titanium for aircraft applications. 
And REM-CRU'’s enlarged facilities mean 
prompt delivery of the titanium grades, sizes and 
shapes you need—including new high-strength, 
weldable alloys. What’s more, REM-CRU 
is always glad to share with you the wealth 
of titanium data it has available. 


Seam welding REM-CRU 
titanium tail section. 


Write to Dept. A-4—for the Rem-Cru Review—a free 
periodical presenting the latest data on titanium, 


REM-CRUYU 
TITANIUM 


MIDLAND, PENNSYLVANIA 
Soles Offices: 6033 East Bandini Bivd., Los Angeles 22, California © 4501 W. Cortland Street, Chicago 39, Illinois @ 405 Lexington Avenue, New York 17, N. Y. 


World's Most Versatile Metal 
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WHO'S WHERE 


In the Front Office 


Gen. Thomas B. Wilson, board chairman, 
Resort Airlines of Delaware. Gen. Wilson 
succeeds Clinton Davidson, Sr., who con 
tinues as president 

Ben Regan, board chairman, Frontier 
\irlines, Inc. Mr. Regan succeeds Louis E. 
Leverone, deceased. Also: Preston Walker 
and Joseph E. Wagner, directors 

Richard W. Hodgson, executive vice 
president and director of research, The 
\rnoux Corp., Los Angeles, Calif. Walter 
Y. Fish succeeds Mr. Hodgson as vice presi 
dent-engineering. 

Lee 4 Johnson, vice president, United 
Aircraft Corp., Bridgeport, Conn. Mr. John 
son is general manager of the Sikorsky Au 
craft division. 

Nathaniel Brewer, vice president-tech 
nology and chairman of the company’s 
cxecutive committee, Fischer & Porter Co., 
Hatboro, Pa. Also: Alexander Greenfield, 
director-research, development, engineering 

Donald C. Webster, vice president, Libra 
os Inc., Glendale, Calit 

Jr. Royal Weller, vice president-engineer- 
ing, Stromberg-Carlson, division of General 
Dynamics Corp., Rochester, N. Y 

Arthur S. Nippes, vice president and 
general manager, Henry Disston Division, 
H. K. Porter Company, Inc., Philadelphia. 

John FE. Canaday, vice president-public r 
lations, Lockheed hircralt Corp., Burbank, 
Calif 

C. W. Eliason, vice president, Adel Pre- 
cision Products, division of General Metals 
Corp., Burbank, Calif 

Horace Bolding, vice president-purchasing 
and stores, Braniff International Airways 

H. G. Sturgeon, deputy managing director 
de Havilland Propellers Limited, Hatfield, 
Ilertfordshire, England 

Edgar Allen (Pete) Goff, Jr., assistant to 
the president, Link Aviation, Inc., Bing 
hamton, N. Y. 

John W. Dregge, chicf-routes division, 
ind Jacob W. Rosenthal, chicf-carricr rela 
tions and services division, Civil Acronautics 
Board, Washington, D. C. Foregoing ap 
pomtments were announced m connection 
with the reorganization of the routes and 
carrier relations division of CAB’s Bureau of 
Aur Operations. 





Honors and Elections 


The Air Research and Development 
Command, Baltimore, Mid, was named 
recipient of the Daedalian ‘Trophy for 1956 

Gen. Nathan b. Twining, USAF Chief 
of Staff. Gen. Thomas D. White, USAF 
\ice Chief of staff presented the silver 
up to Lt. Gen. Thomas S. Power, Com 
mander of ARDC, The trophy is presented 
annually to the USAF major command 

wing the most effective aircraft accident 
prevention program. 

Harry F. Guggenheim, president of The 
Danicl & Florence Guggenheim Founda 
tion, has received the Laura Laber Barbour 
Award. The award, which ts administered 
by Flight Safety Foundation, In wa 
reated to recognize notable achievement in 
the promotion of safety im au flight 

(Continued on p. 151) 
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INDUSTRY OBSERVER 


> Russia's Intermediate Range Ballistic Missile (AW March 12, 1956, p. 98) 
has a burning time of approximately 125 sec.,.a sea level thrust of aproxi-_ 
mately 275,000 Ib. Weight of the missile at burnout is about 15,000 Ib.; 
gross weight at takeoff is approximately 150,000 Ib. Missile is now fitted 
with rounded nose cone. 


> Polaris inertial guidance package will undergo acceleration and vibration 
tests this summer at the Supersonic Naval Ordnance Research Track, China 
Lake, Calif. Massachusetts Institute of Technology has the overall respon- 
sibility for the package which will be built by General Electric. G. E. also 
will build the shipboard fire control system for Polaris. 


P Packard-Bell received a contract for work on a chain of guidance stations 
throughout Africa in connection with the testing program for USAF's ‘Thor 
Douglas-developed Intermediate Range Ballistic Missile 


> Bocing is proposing a new wing for the B-52 designed to give the strategic 
bomber a significant increase in range. 


> Wright Air Development Center Materials Laboratory has a high-priority 
Strategic Air Command requirement for a parachute that can withstand JP-4 
jet fuel fires for periods of 4-10 sec 


> Packard-Bell Aircraft received a substantial order for work on the guidance 
system for USAF's Thor Intermediate Range Ballistic Missile. 


P Industry is showing widespread interest in Army's acrial jeep competition 
Army is now considering 25 designs from 21 contractors, some of them 
major Air Force and Navy weapon system builders, ‘Typical entry measures 
10 by 20 ft., carries a 1,000 Ib. payload and has a limited range of about 
25 mi. at a speed of 30 kt 


> Bell Aircraft's XV-3 convertiplane is scheduled to begin tests within the 
near future in National Advisory Committee for Acronautics’ wind tunnel 
at Langley Field, Va. 


© Northrop received a new USAF order for an adidtional 50 Snark subsonic, 
turbojet-powered missile with intercontinental range 


P Work is well advanced at Marquardt Aircraft Co. on nuclear ramjet engine, 
although powerplant has not yet reached the hardware stage. 


© Snecma is developing an acrodynamic afterburner system which eventually 
will replace the present mechanical flame catching device. The new tech 
nique consists of the injection of air (bled esther from the compressor or 


from the combustion chamber) into the mam jet flow so as to form fluid 
screens. These screens in turn sect up micro-vortexes and thus facilitate the 


propagation of the flame 


> Morane-Saulnicr has registered its first civilian order for its four-place execu- 
tive jet aircraft, the 760 Paris. Order was placed by the Shah of Iran. 


P Army conducted testy to determme flight Charactcnstics of a hehcopter 
with wings. Velncle used in tests was old Piasecki HRP-1 


> Convair will incorporate a skip flow gencrator into its upward ejection scat 
for high performance aircraft. 


P Monthly production rate for Dassault Super Mystere B.2 fighter-bomber 
is scheduled to reach 15 before the year’s end. First production model was 
flown heb. 27, and first French au force squadron using the B.2 1s scheduler! 


to be formed sometiune this fall 


PAnny's air transportable Package Power Reactor prototype stationary 
nuclear power plant achieved a chain nuclear reaction for the first time 
earlier this month. Output of reactor, now undergoing tests at Ft. Belvoir, 
Va., will be 1,855 kilowatts. 














Constant speed air turbine drives are a Stratos specialty — 
an outstanding feature is their ability to hold speed within + of 
% of 1% from no load to overload conditions. 

Particularly significant are the safety precautions designed into these 
rugged units. Besides an inherently sound design, each model incor- 
porates an integral overspeed protection system — independent of the 
governing system — which shuts down the turbine mechanically. Over- 
speed trips are of several types — some resettable in flight — so that 
the best arrangement for each installation can be selected. 


For additional information on Stratos’ line of air turbine drives, write to 


STRATOS 


A DIVISION OF FAIRCHILO ENGINE & AIRPLANE CORPORATION 


Mein Plant: Bay Shore, L. |., N.Y 
West Coast Office: 1355 Westwood Bivd., Los Angeles, Calif 


Western Branch: 1800 Rosecrans Ave. Manhattan Beach, Calif 


IN AIR TURBINE DRIVES 
WHEN PERFORMANCE COUNTS 
COUNT ON STRATOS 


Model TP25-1, for driving a 15 kva alternator 




















Protest For R&D 


Watch for increasing protests against the cool attitude 
of Pentagon civilian administrators toward research and 
development. Rear Admiral John E. Clark, Director of 
Guided Missiles for the Chief of Naval Operations 
pointed the way last week in a speech to the Institute 
of the Aeronautical Sciences at Cleveland. 

In defense of multiple development projects, Adm. 
Clark said that fast progress has been made but the 
reliance on one approach to the missile problem could 
have resulted in no missile at all and a huge waste of 
money. He also cited the case of an automobile com- 
pany that paid the way for 12 developments before 
settling on one automatic transmission for production. 
The Navy, in contrast, has selected two air-to-air missiles 
out of six development projects. Adm. Clark quoted a 
General Motors Corp. executive and scientist as saying 
that “guided missile problems must be approached from 
the research rather than the design point of view.” 


Vanguard Cost 


Total cost of the Vanguard satellite program may never 
be known. Funds are provided separately from regular 
Defense Department appropriations by the Bureau of 
the Budget. Other branches of the armed forces, in 
addition to the Navy, are providing facilities and man 
power. Navy Secretary Vhomas $. Gates, Jr., says the 
Budget Bureau already has been asked for additional 
funds to finance the project. Meanwhile, the initial 
rocket engine delivered by General Electric Co., was 
turned down by the Glenn L. Martin Co., prime con- 
tractor in the Vanguard project, for failure to meet 
specifications. Secretary Gates says corrections will be 
casy and will not delay the firing, which he expects 
to take place late next year 


Overselling Penalty 


Civil Aeronautics Board will soon take formal action 
against scheduled airlines that have been deliberately 
overselling flights as a hedge against no-shows. James 
Anton, chief of CAB’s compliance section, told the 
House Commerce Committee last week that complaints 
had been drawn up and will be filed shortly against 
“flagrant” violators who still persist im overbooking 
flights despite earlier warnings by the CAB. 

In another move, the Air Trafic Conference adopted 
a $3 no-show penalty ruling to go into effect on Sept 
15 if approved by the CAB. The airlines, however, 
modified the minimum time limit on ticket pickups to 
30 min. before flight time, although reservationists will 
encourage earlier ticket pickup. A reconfirmation ruling 
requiring passengers to confirm return and continuing 
space six hours before departure time will be re-estab 


lished July 15. 


Permanent Certificates 


Outlook is good for the enactment of legislation pro- 
viding permanent certificates for domestic all-cargo carr 
crs. Senate Commerce Committee already has approved 
the measure. Carriers that would be affected ar 
Slick Airways, The Flying Tiger Line, Riddle Airlines, 
and AAXICO. 

Meanwhile, Chairman Warren Magnuson (D., Wash.), 


Washington Roundup 





of the Senate Commerce Committee, has introduced 
legislation providing permanent certificates for carners 
operating between the U.S. and Alaska—Northwest Air 
lines, Pacific Northern Airlines and Alaska Airlines 


Information Clash 


Members of the House Government Information Sub 
committee are clashing with top Defense Department 
information officials as to whether recent directives issued 
by Defense Secretary Charles Wilson will increase ot 
cut off the flow of information to the public 

The directives are a partial implementation of the 
recommendations of a special advisory committee headed 
by Charles Coolidge (AW Nov. 19, p. 25). A new series 
of directives to complete implementation is expected 

Subcommittee Chairman Rep. John Moss (D., Calif.) 
charged that the recommendations “erect new and higher 
barriers to the flow of information.” 

Robert Dechert, the Defense Department's naw gen 
eral counsel, denied this and Murray Snyder, new 
Assistant Secretary of Defense for Public Affairs, prom- 
ised that “several months from now we will be able to 
produce a record that will be consistent with the objec 
tives of the subcommittee and with the objectives of 
the news media that have been so zealous in fighting 
for and protecting the peoples’ right to information.” 

There was unanimous agreement on one point: That 
the flow of information hinges largely on the “attitude’’ 
of the responsible information personnel 

Moss commended Dechert and Snyder for being 
“helpful and cooperative’—a sharp contrast to the con 
tinual charges of obstructiveness directed by him to 
former Assistant Secretary of Defense for Public Affairs, 
Robert 'T. Ross 


Flight Recorders Too High? 


Airline industry is objecting to the proposed installa- 
tion of flight recorders on all aircraft because of the 
cost involved. During oral arguments last week before 
the Civil Aeronautics Board, which is considering the 
proposal, it was estimated that the initial costs to air- 
lines would total $6 million. ‘The device would record 
altitude, compass headings, speed and time and is built 
to resist ternfic impact and fire. The information 
recorded would be valuable in the event of a crash. Hear 
ings are being held to determine whether the CAB 


should order airlines to install the recorders 


Northeast Stock Case 


Sen. Henry Jackson (D., Wash.) will preside at hear- 
ings~scheduled to start May l—on an alleged “leak” 
of information from the Civil Aeronautics Board last 
fall on the award of a New York-Miami route to North 
cast Airlines. ‘The staff of the Senate Permanent Investi 
gating Subcommittee completed an investigation late 
last year, and the case has been on the agenda for hear 
mg since the session convened in January. It was 
postponed because of the occupation of Sen. John 
McClellan (D., Ark.), committee chairman, with labor 
racketeering hearings before another committee It 
now has been agreed that Sen. Jackson, second ranking 
member, will take over the case Hearings are expected 
to last no more than two or three days 

—Washington staff 
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CAA Proposes Expanded Airways Plan 


Six-year plan drafted to break traffic bottleneck; 
Vortac coverage would be provided entire U. S. 


By L. L. Doty 


Washington—Details of an expanded 
airways plan that calls for complete 
Vortac coverage over the entire U.S. 
up to 75,000 ft. by 1962, were disclosed 
last week by the Civil Acronautics Ad 
ministration. 

The vast project, which embraces 
CAA's original telescoped three-year 
plan and also proposes eventual auto- 
matic control of traffic, is a major step 
toward a breakdown of traffic bottle 
necks through the use of clectronic 
computers, Vortac and a radar system 
that includes long-range, airport sur 
veillance, precision approach, secondary 
and surface detection equipment. 

Full implementation of the program, 
to be known as the six-year federal air 
wav plan, is scheduled for 1962. By 
then, CAA predicts it will be handling 
25 million civil aircraft operations an 
nually as Gompared with 15 million last 
vear. Cost of the system—$810 mil 
hon for facilities, $425 million annually 
to operate and maintain. 


What Plan Provides 


Highlights of the prajected system 
which underscores increased traffic ca 
pacity and extended coverage as basic 
objectives 
@ Elimination of the incompatible four 
course L/MEF range facilities and the 
implementation of rho/theta (distance 
bearing) coverage on existing and 
planned airways as low as 700 ft. above 
the ground. Additional rho/theta facili- 
ties and terminal aids will be estab 
lished on airways and airports expected 
to generate increased volumes of traffic 
in the future. ‘To handle high-altitude 
turbine aircraft, interference-free rho 
theta coverage from 18,000 ft. to 75,000 
ft. will be established over the entire 
U.S 
© Additional rho/theta facilities will be 
placed into service on high-density air 
ways and airports to permit lateral sepa 
ration of aircraft on multiple-express 
dirlanes and on in-and-out airport 
routes 
¢ Victor airways (VHF) will be revised 
to reduce traffic conflicts and permit 
wider use of express airways 
© Stratification of air space to allow safe 
segregation of long-haul and short-haul 
traffic and to permit climb and descent 
tracks to and from high-altitude strata 
¢ Installation of precision approach aids 
with ILS and intensity approach lights 
as a means of reducing visibility and 
ceiling minimums, 
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¢ More flexibility in the use of radio 
fixes |by employing distance measuring 
cquipment and tracks for position te- 
porting at critical points. 


Warning From Pyle 


Administrator James ‘Tl’. Pyle warned 
that success of the plan depends largely 
upon full-scale research and develop- 
ment, particularly in the later stages of 
implementation, He said a “develop- 
ment plan” will be introduced this year 
to augment airways evaluation projects 
conducted by the CAA Technical De- 
\clopment Center. 

However, Pyle told the House Appro- 
priations Subcommittee that the $2.8 
million requested in the Fiscal 1958 
budget for ‘Technical Development 
Center operations represented about 
one-third of the research effort contem- 
plated. Earlier, Lloyd Perper, a mem- 
ber of the Aviation Facilities Planning 
Group headed by Edward Curtis, pre- 
dicted that adequate evaluation facilities 
would cost up to $50 million a year. 

The plan has been endorsed by presi- 
dential aide Curtis and was approved 
by the Air Coordinating Committee 
after a three-month review of the pro 
posed system. 

The six-vear plan closely parallels the 
basic Curtis plan as it is now known. 
However, differences on the subject of 
positive control. of all air traffic may 
arise. Curtis has indicated that the 
“see-and-be-scen” principle must be re- 
tained in some areas, but Pyle has as- 
serted that all traffic will be under some 
sort of positive control within five vears 


Vortac Largest Item 


Largest item in the program is Vor- 
tac, which was adopted last September 
in a Compromise agreement between 
civil and military aviation to combine 
the rho features of ‘Tacan with the 
theta features of VOR (AW Sept. 3, 
p. 41). 

The Vortac program has been given 
top priority by the CAA, and funds for 
its installation amount to $255 million, 
or almost one-third of the total cost of 
all facilities required for the six vear 
plan. Annual maintenance and opera- 
tion cost of Vortac is estimated at $72 
million beginning in 1962. 

Commerce Secretary Sinclair Weeks 
said the Maritime Administration’s ship 
construction program had been reduced 
by $25 million to absorb the cost of the 
initial Vortac program. First installa- 
tion of a Vortac ground unit is at Phil- 
lipsburg, Pa. 





Basic coverage of Vortac will be up- 
wards of 700 ft., and signals will pro- 
vide “all airspace” coverage above alti 
tudes of 18,000 ft. mean sea level. 
CAA has determined that Vortac must 
be installed in a crash program at 300 
locations before 1960 in order to meet 
civil and military jet requirements. Pyle 
has admitted that the unexpected surge 
of orders for jet transports “caught us 
by surprise.” 

A total of 1,230 Vortac installations 
are scheduled for completion by 1965 
Commissioned distance —s measuring 
equipment in the present system will be 
retained until 1960 except where fre- 
quency conflict demands a phasing out 
of the units. No further DME will be 
installed. Existing VOR units will be 
suitably modified to integrate Tacan 
capability. 


Expanded Radar Coverage 


An important key to the over-all pro 
gram is the expansion of radar coverage 
Use of long-range radar, airport sur 
veillance radar (ASR) and the air traffic 
control radar beacon system (secondary 
radar) will allow better utilization of 
airspace and a reduction of controller 
workload. 

Tied-in with airways radar is the fur 
ther development of better displays that 
will stand-up under daylight conditions 
Projection techniques are now under 
evaluation study at CAA’s ‘Technical 
Development Center (AW Oct. 29, p. 
40). 

Long-range radar is expected to re 
lieve traffic bottlenecks by separation 
of aircraft on a spot basis in place of 
the restrictive time separation now re 
quired 

First phase of the long-range radar 
program calls for the implementation 
of extended terminal area coverage dur 
ing the Fiscal Years 1957 and 1958. At 
present, long-range radar is in operation 
at the Washington air route trafic con 
trol center, and FPS-8 cquipment has 
been supplied by the Navy and Air 
Force at New York and Norfolk pend 
ing CAA procurement of long-range 
units. 

The immediate plan provides for 
complete overlapping radar coverage 
between Boston and Norfolk for trial 
use of the system. 

En route coverage for congested air 
ways and high altitude coverage—abov« 
15,000 ft.—is scheduled for installation 
in 1958 and 1959. Although the plan 
indicates a need for 73 long-radars, 
CAA feels this will be insufficient for 
full coverage. An interchange of radar 
systems between the CAA and the Au 
Defense Command is anticipated as 
one means of absorbing a part of this 


AVIATION WEEK, April 22, 1957 













































































Iehciency and a joint CAA/ADC 
planning group has been established to 
study radar requirements. 

CAA warns that additional funds will 
be required for the long-range radar pro 
gram to cover future costs of new elec 
tronic features, introduction of im 
proved equipment and relocation of 
facilities as found necessary by opera 
tional experience. Total cost of long 
ange radars is expected to reach $86.6 
million during the six year program 
Maintenance and operating costs will 
amount to $7] million annually 

Airport surveillance radar and mili 
tarv radar approach control facilities 
such as RAPCON will continuc to be 
important parts of Common System 
ASR will be implemented at all major 
transportation hubs, or at any airport 
having CAA airport trafic control ser 
ice and 2,000 or more annual instru 
ment approaches. 

\ total of 70 ASRs will be installed 
during the next six vears in addition to 
the 45 currently in operation 

Precision approach radar will be 
established in 20 locations during the 
next six vears. ‘Twenty-three are now 
in operation. Criteria of 3,000 or more 
instrument approaches annually as a 
standard for PAR installation is now 
being met by several airports but pro 
curement has been temporarily shelved 
in favor of other equipment considered 
of greater importance. 


Surface Detection 


Airport surface detection equipment 
(ASDE) for use in ground control of 
trafic has been under CAA evaluation 
study since 1951. Extensive test, wer 
undertaken at Indianapolis and Minnc 
apolis and final operational tests were 
made at Idlewild Airport, New York 

CAA expects to place orders for 
ASDE. in Fiscal 1958 provided addi 
tional evaluation supports ecarlicr find 
If demonstrated to be satisfac 
ASDE. will be installed at 74 
locations 

lotal procurement and _ installation 
cost of ASR, PAR and ASDE. will 
amount to $58.5 million. Operation 
nd maintenance costs will be $59.5 
million a vear: 

Air trafic control radar beacon svs 
tem or secondary radar will cost $24 
million. The radar beacon is still in 
the development stage, but CAA hopes 
to install 188 beacons for civil surveil 
lance radar systems by 1962 and an 
additional 42 for all operating and 
planned civil PAR systems. 

lests on partially completed compo 
nents of the beacon svstem have been 
conducted since 1954, and a nine sta 
tion in-service testing of the system will 
begin as soon as all components are 
vailable. ‘The beacon program is spon- 
ored by the Air Navigation Develop- 
nent Board. : 
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CAA is actively pursuing a develop 
ment program involving the automatic 
collection, processing, transfer and dis 
play of control data in a move to climi 
nate manual performance of control 
functions by controllers. Electronic 
data processing (datamation) techniques 
are now under development at the 
lechnical Development Center (AW 
Nov. 12, p. 83) 

First phase of the system calls for 
automation teletype switching centers 
to route messages to proper centers 
where they will be fed into digital com 
puters and magnetic storage drums 

Biggest barner to the use of elec 
tronic data processing techniques is 
that centers receive aircraft flight plan 
information im void form—a form com 
puters cannot accept. However, Pyle 
is optimistic over the potential of the 
new techniques and savs “automation 
holds real promise for the future” but 
admits “it is still pretty far in’ the 
future.” 


Other Projects Planned 


Other projects planned by CAA for 
the six-year plan 
e@ Air route traffic control centers. A 
small number of new centers may be 
established to ease workload and reduce 
costs of remoting radar and data com 
munications. A total of $103 mullion 
will be required for relocation of cen 
ters, accommodate 
radar equipment and expanded quar 
align control functions cfh 


improvements to 


ters to 
ciently 
¢ Direct center controller-pilot rdw 








telephone service, Plans call for radical 
improvement of air-to-ground commu 
nications. CAA wants to climinate an 
line intermediarics in communications 
and provide direct communication be 
tween controller and pilot 
@ Airport ‘Traffic Control Service—$29.8 
million is needed for improvement, 1 
location and modification of control 
towers. The plan provides for the addi 
tion of 77 towers during the next. six 
vears 
e Phasing out of various navaids is cx 
pected during the next six vears, Thes« 
mclude 75 me fan markers, 185 L/MF 
non-directional radio beacons, 832 ai 
wavs light beacons, The number of 
airway light beacons reached a peak of 
2.020 in 1945 
@ Direction finding equipment. VIII / 
UH DEE will be installed at all long 
range radar and ASR locations, Deliv 
ery of the first 60 sets is now in progress 
programmed 
of more 


but no installations are 
for Fiscal 1958 because 
ing requirements 

¢ Instrument Landing System—$55 mil 
illocated for ILS installation 
dunng the next six vears. ‘This will 
include the addition of 119 ILSs to the 
158 now in operation. Future budget 
will provide for the addition 
of a second ILS at airports bogged 
down by heavy approach trafhe. ACC 
has recommended phasing out of DMI 
equipment and the addition of ‘Tacan 
ILS'’s by 


roquUire 


press 
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distance equipment to 70 
1960 to meet jet transport 
ments. All ILS eventually will be so 
equipped 








Spanish XC-6 


Spanish XC-6 supersonic, delta-wing light fighter designed by Germany's Willi } 
Messerschmitt for Hispano Aviacion S. A. is powered by a Bristol Orpheus turbojet engine 


Proposed armament for the area ruled fighter includes two 30 mm 


Hispano cannon 
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TRANSPORT VERSION of Canadair CL-28, ordered by RCAF will be offered in civil version. Design is based on Bristol Britannia. 


Canadair Re-Enters Transport Market 











DIMENSIONS of airliner are same as Britannia 310: length 124 ft., span 142 ft. 


Montreal—Canadair, Ltd., which will 
build under Royal Canadian Air Force 
contract a Bristol Orion turboprop 
powered version of its CL-28 maritime 
reconnaissance plane, will offer a civil 
transport version to international air 
lines, priced at approximately $34 mil 
hon . 

Under an agreement with 
Aeroplane Co., Canadair acquired 
world sales rights for a commercial 
cargo version, limited sales rights for 
the civil transport version in the U. S., 
Canada, the Scandinavian countries and 
Switzerland, and conditional rights in 
various countries for the military trans- 
port airplane. It has exclusive world 
sales rights for the CL-28. 


Bristol 


Canadair Versions Z 


The RCAF order and subsequent 
Canadair civil offer brings into exist- 
cnce a Canadair design family sired by 
the Bristol Britannia, which is powered 
by Bristol Proteus turboprop engines 

Canadair’s versions of the airplane 
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¢ CL-28, designated the CP-106 Argus 
by RCAF. Powered by Wright 3350 
lurbo-Compound piston engines for 
long range at low altitudes, this airplane 
ictained wings and tail of Britannia but 
has extensive fuselage changes for its 
military anti-submarine mission 

© CL-44 transport version for RCAF 
Using the 5,000-eshp. Orion, it will 
carry 120 passengers or a maximum pay 
load of 45,000 Ib. of cargo. Cruising 
speed will be about 400 mph., range 
+,000 mi 

e Civil version, designated the CL-44 
also, pending possible name choice by 
a customer. 

Dimensions of the RCAF version, 
designated CC-106 by that service, are 
the same as the Britannia 310 long 
range transport: 124 ft. long, 10 ft 
longer than the CL-28 fuselage; 142 ft. 
span and 36 ft. 6 in. height, same as 
the CL-28. 

First RCAF deliveries are scheduled 
for late 1959. Because many of the 
same jigs, tools and fixtures can be used 


from the CL-28, now in production, 
cost saving will be substantial. 

RCAF contract was described 
as a multi-million dollar order. How 
ever Canadian government officials 
have referred in Parliament to an order 
of eight. Total production undoubtedh 
be larger, for the RCAF to lighten the 
effect on Canadian budgets usually or 
ders aircraft in small batches over a 
period of several vears 


RCAF Replacement 


lransport will replace RCAF’s North 
Stars. Seventy of these Rolls-Rovce 
Merlin-powcred transports based on the 
Douglas C-54 and DC-6 designs werc 
built. ‘Trans-Canada Air Lines operates 
North Stars, but is committed to a 
Vickers Viscount and Vanguard = rc 
equipment program. Canadian Pacific 
Airlines, with five Britannias on order 
at a cost of $3 million each, is a po 
tential CL-44 customer 

Canadair has sought to re-enter the 
commercial transport field since the 
end of the North Star program seven 
vears ago and its abortive CL-21 pro 
posal for a DC-3 replacement. 

The Orion engine, flown in a Britan 
nia test bed since last August, is twin 
spool supercharged engine which is, in 
effect, an 8,000 eshp. engine but gov 
ered to deliver a constant 5,000 eshp 
from sea level to 15,000 ft. This, Bristol 
says, will permit the aircraft it powers 
to take off at maximum gross weight 
from any airport in the world, irre 
spective of elevation. 

Orion will develop 3,800 eshp. at 
30,000 ft., which, Bristol savs, is 50% 
as much power again as a conventional 
turboprop at the same altitude. At 
cruising altitude, Bristol says, the Orion 
fuel consumption is superior to turbo 
Compound piston engines. 

In territories where Canadair has 
rights, Canadair is prepared to supple- 
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ment the number of Britannias that 
will be built. Commercial sales effort 
for the transports will be coordinated 
with Bristol. 

Canadair is a subsidiary of General 
Dynamics Corp., whose Convair Diti 
sion produces the Convair 440 twin 
piston-engine transport and is start 
ing production of the 880 turbojet 
transport. 

Sales program also will be at least in 
formally coordinated with Convair. As 
an example, Canadair now is close to 
having sold the RCAF Convair 440 
transports. 


Inertial Navigation 
~~ ‘ 
Flew B-29 Across U.S. 

Inertial navigation system developed 
by Massachusetts Institute of ‘Technol 
ogy Instrumentation Laboratory has 
automatically flown an Air Force B29 
from Boston to Los Angeles, bringing 
it within “less than 10 miles” of its 
intended destination. 

Vhe flight took place on February 9, 
1953, using experimental equipment 
which weighed more than a ton, but 
equipment size and weight have since 
been slashed. 

Dr. C. §. Draper, head of MIT's 
Instrumentation Laboratory who dis 
closed the flight last weck, predicts that 
present inertial. guidance system accu- 
racies can be improved by a factor of 
10 in the next decade. MET currently 
is developing an inertial navigation svs 
tem for use with the Navy's Polaris 
Intermediate Range Ballistic Miysik 


USAF Changes Plan, Gives Firm 


Schedule to Nuclear Plane Project 


Washington—Air lorce iy putting its 
nuclear aircraft project back on “per 
status with the first flight 
sometime in the mid 


manent” 
scheduled for 
1960s 

USAF’s decision to “restore a definite 
timetable” for the project was reported 
by Rep. Melvin Price (D., HL), chai 
man of the Joint Congressional Atomic 
Energy Subcommittee on Research and 
Development, after a series of execu 
tive sessions with USAF Secretary 
Donald A. Quarles 

Price, who carher protested the Au 
Force’s original decision to take the 
nuclear aircraft project off a definite 
schedule and reduce its budget (AW 
Mar. 11, p. 30), said that he is “reas 
sured” but “not satisfied” with USAP’s 
new approach 

Price told 
“there are no 
serious cnough to warrant a slow-down” 
of the project. “On the contrary, thes 
ie Challenges for additional effort,” he 
declared 

Quarles told 
that USAF had 
because, with development, the 


Werk that 
barriers 


AVIATION 
technological 


Price's subcommittee 


reviewed = the proyect 
plan 
heavier and that 


is now secking to design a mor 


became slower, and 


USAI 
compact engine with lighter shielding 
postponing the actual design of the air 
craft 

"The 


now at a level 


ANP project 1 


$200 milhon annu 
half the amount 
19SS by USAF 


of approximately 
ily. Uhis is about 
requested for Fiscal 
last fall 

Price reported that the Aiur Force has 
ilso given assurances that the organi 
handling the vanous seg 
ANP program would be 
give “tighter overall 
said this wall “only 
partially’ proposal that) a 
single administrator “with = sufficient 
iuthority to get the job done” be ap 
ANP program 
have met ther 
sad. “The main difficulty 
Pentagon where administra 


zation tor 
ments of the 

streamlined = to 
supervision.” Ek 
meet hus 


pomted for the 
Contractors sched 
ule.” Price 
is im the 
tie confusion and indecision over 1 
earch and development objectives have 
marked the conduct of the 
He said that “at least putting the pro 
gram back on a timetable will climinate 
the apprehensions of contractors that 
it anv time the project will be tossed 
aout 
Present 


Convair for 


prog ‘mn 


contractors are Lockheed and 
urframes, and Gencral 
Klectnce and Pratt & Whitney for 
Chgeines 
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ind not being sufficiently 
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B-47 was chosen as test bed for the Iroquois because it was the fastest aircraft available capable of carrying the new engine 
neering problem was attaching the Lroquois so that buffet speed of the B-47 was not reduced 


B-47 Test Bed for Iroquois Takes Off 


Modified B-47 test bed for Orenda Engines PS-13 Lroquois turbojet takes off in first flight at Montreal. ‘The aircraft, modified by Canadair 
Ltd., was flown to Malton, Ont., where Orenda will install final instrumentation and engine prior to beginning flight tests in a few weeks 


Primary engi 


The required subsonic tests had to be con 


ducted at the B-47's maximum speed and altitude. Problem was solved after an extensive wind tunnel program at Seattle, Wichita, Ottawa 
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Trident If Backed as Standard Fighter 


Four European companies agree to pool efforts to 
build French design, press for common use. 


By Robert Farrell 


Paris—F our important airframe build- 
crs in western Europe have decided to 
pool their efforts im promoting the 
Krench-designed ‘Trident II as the 
standard interceptor for western Euro 
pean defenses. 

Sud Aviation, French builder of the 
Trident, reportedly has an agreement 
to this effect with the Belgian airframe 
company, SABAC, and the Dutch 
firm of Fokker. In addition to these 
three firms, a West German airframe 
company is a party to the agreement. 

The agreement between the four 
firms states that the Trident is the in 
terceptor best suited for the special 
defense needs of western Europe. ‘The 
companies state further that they are 
willing to build the Trident m common 
and that they intend to press their 
individual governments to support the 
project. 

The four-way accord is highly. sig- 
nificant for the western European air- 
frame industry. Cooperation between 
luropean airframe companies has long 
been advocated as the only solution to 
continental aircraft) production prob- 
lems (AW Oct. 15, p. 21). The agree 
ment is also unusual in that for the 
first time European companies are tell- 
ing their respective governments which 
aircraft they think should be built. The 
normal procedure im western Europe 
is for governments to take the lead, 
with the compames rarely ever express 
ing their opinions publicly. 

Actually, the agreement was signed 
several months ago im Paris following 
a series of unpublicized tests made on 
the ‘Trident by the various companies. 
Since then the French Air Ministry has 
held up any announcement on the ac- 
cord, Last week in) Pans, Georges 
Hereil, Sud Aviation president, said he 
could neither confirm nor deny the deal. 
Ihe agreement, however, has been 
substantiated by Aviation Weex. 


Durandal Shelved 


By backing the ‘Trident, built origi- 
nally by Quest Aviation—the French 
airframe company recently merged into 
Sud Aviation—the latter company ap- 
parently has decided to shelve its com 
peting interceptor, the delta-wing Du- 
manda 

The Undent I is a lightweight inter- 
ceptor designed eventually to operate at 
Mach 2 speeds and above. Powered by 
SEPR liquid propellant rockets im the 
tail and two wingtip jet engines, the 
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straight-wing Trident has flown in the 
Mach 1.9 range. Sud Aviation presently 
has an order for ten pre-production 
‘Tridents from the French Au Force. 

‘Trident, first own in July, 1955, was 
designed specifically to meet both the 
military and economic needs peculiar 
to western Europe, Generally, the mili 
tary needs call for a Mach 2 interceptor 
operational at a minimum altitude of 
50,000 ft. Despite the high-speed re 
quirement, the interceptor must have a 
low landing speed and be capable of 
getting in and out of short fields. Range 
is not stressed. With the distance be- 
tween the enemy and the interceptor’s 
base considered nil, one hour's flying 
time is judged sufficient for carrving 
out the interceptor’s mission. 

Economic requirements im western 
Europe are usually dictated by lack of 
funds and lack of “elbow room.” Long 
airstrips are expensive to build, and in 
western Europe it is often difficult to 
fit them into the already crowded land 
scape without stirring up local interests. 
More important, thin military budgets 
in western Europe require that the ideal 
interceptor be inexpensive, casy to build 
and cheap to operate. 


Meets Requirements 


The companies signing the agree 
ment claim the Trident I] fully meets 
these military and economic require 
ments. 

Trident can land and take off within 
500 vards. Fitted with low-pressurc 
tires, if can use grass or other unpre 
pared landing areas. Despite its Mach 
2 speed, the Trident lands at 90-100 kt 
Reportedly the aircraft is no more 
difficult to fly than a jet trainer and its 
instrumentation is said to be less com 
plicated than most World War II fight- 
crs. For example, complete power con 
trol for the two-chamber tail rocket 
engine operates off one lever. 

Production layout for the Trident has 
been simplified to the point where 
manufacturing costs are said to repre 
sent only 20% of the total cost. It has 
been estimated that at least four Tn 
dents can be built for the price of one 
USAF F-104. Extensive use of honey 
comb material and metal-to-metal bond 
ing has produced a light airframe of 
extreme rigidity. Gross weight of Tri- 
dent II is 11,355 Ib., allowing 5,755 
Ib. for equipped empty weight, 242 Ib. 
for pilot, 330 Ib. for air-to-air missile 
carried externally under fuselage, and 
4.995 lb. for fuel and oxidizer. 

Trident’s low aspect ratio wing is 


simple box arrangement using hones 
comb material and mcetal-to-metal bond 
ing. Profile and chord are constant 
over entire span. Complete wing con 
sists of onlv four or five different cle 
ments. It appears that such elements 
as the four full-span, high-lift flaps as 
well as the leading edge sections ax 
interchangeable. Same is true for the 
three trapezoidal tail surfaces. Overall 
wing span is 22 ft., 6 in. while wing 


area is 155 sq. ft. Height is 10 ft. 3 in. 


Classic Construction 


Trident II fuselage is of classic con 
struction composed of perfectly circular 
frames and longitudinal _ stringers. 
Length is 42 ft., 6 in. Nose section in 
cludes pressurized cabin with jettison 
able canopy and a light cjector seat. 
All hydraulic, electrical and radio equip 
ment is housed in a single unit behind 
the pilot. Mid-section of fuselage con 
tains the fuel and oxidizer tanks which 
can be rapidly jettisoned. Upper aft 
section of fuselage houses two airbrakes 
while rocket engine is contained in 
lower part. 

It is understood the area rule con 
cept was considered for the Trident II 
but was finally rejected by Designer Lu 
cien Servanty. Many French designers 
think the area rule concept loses its 
validity at speeds bevond Mach 1.4 in 
that the advantages gained are offsct 
by design complications. 

Trident tricycle landing gear retracts 
into fore section of fuselage. Gear is 
lowered under combined effect of its 
own weight, induced drag and a pneu 
matic booster. 

Control of the aircraft is carried out 
cntirely by tail unit of three one-piece 
surfaces which pivot freely around theu 
axes and which are actuated by irr 
versible servos. Vertical surface acts as 
rudder while other two surfaces insure 
bank and pitch control. Whole unit is 
operated by conventional cockpit con 
trols. With wing ailerons thus climi 
nated, it was possible for designer Ser 
vanty to install the high-lift flaps along 
the entire wing span to facilitate low 
landing speeds 

Present version of Trident IT is pow 
cred by a pair of Dassault-built Arm 
strong Siddeley Viper turbojets of 1,650 
Ib. thrust each, plus two-chamber SEPR 
liquid-propellant rocket engine installed 
in tail and delivering maximum ground 
thrust of 6,615 Ib. Rocket engine is 
prime mover, with each chamber being 
operated separately or in unison. It is 
probable that most of the ten pre-pro 
duction Trident Ils now being built bi 
Sud Aviation will be equipped with a 
pair of wingtip Turbomeca Gabizo jets 
of 2,400 Ib. thrust plus afterburners 
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Navy Sounding Rockets 


First picture of Arcon upper air research rocket (left), shows vehicle being developed by Atlantic Research Corp, for Naval Research Lab 
Atlantic also is developing larger research rocket, Iris (diagram), for NRI 


oratory on a Bureau of Ordnance contract (AW Oct. 1, p. 29) 
Arcon, with 6 in. diam. and overall length of 11 ft. 2 in., will carry a 40 Ib. payload to 70 mi. It is single-stage, solid propellant, weigh» 
250 Ib. Nose cone in this picture is not one which would be used in actual firings. Solid-propellant Iris will carry 100 Ib. payload to 200 
mi. It is intended as a replacement for liquid propellant Aerobee-Hi, which is more difficult to handle on shipboard. Also shown is Hasp, 
(High Altitude Sounding Projectile) (right), which is based on Army Rocket Loki. Hasp will be fired from shipboard 5 in. guns, will seck 


temperature and humidity data at altitudes of more than 20 mi 





Briton Sees Waste in 

French Parca Missile 
London—Member reported to Parla 

ment this week on a Trench guided 

missile called Parca which he had 

it the krench Vernon research estab 


lishment, He said it bore a close rm 
cmblance to an carly British ground 


X-17 Travels 700 Mi. 


Lockheed Aircraft’s X-17 hypersonic test missile recently reached an altitude of 
over 600 mi. and travelled more than 700 mi. in an unplanned demonstration of its 
capabilities. 

The distance and altitude marks were set when the three-stage missile failed to 
tip over, and the rocket motors normally used to drive it downward as part of 
USAF’s re-entry tests in the Intercontinental Ballistic Missile program fired it to 
new heights. Normal range of the vehicle is about 200 mi 

Air Research and Development Command's Western Development Command 
which has fired approximately 20 of the test missiles to date from USAF’s Missile 
fest Center, Patrick AFB, Fla., has substantially completed work with the X-17 

Of the total missiles fired, 17 functioned perfectly, successfully duplicating th 
re-entry conditions of an ICBM in that the combination of the speed, altitude and 


fo-al weapon 
Conservative James Hutchison said 
France had spent $25 million on it 
What a waste in scientists’ time and 
Honey Hutchison “isserted It cost 


10 aullon pounds ($25 million) to - 
dense air encountered in the X-17 tests were roughly equivalent to the conditions 


develop a weapon which seemed to me 
a ICBM will encounter at its higher altitude, higher speed and thinner air 


most identical to a weapon produced 


by us two or three vears beforc—and | Ihe X-17 program may now be taken over by the Navy to he Ip accelerate the 


f , ° 
rc say that we were one of two vears levelopment of its Polaris Intermediate Range Ballistic Missile 


behind the United States ’ | 











AVIATION WEEK, April 22, 1957 31 








































for Pinwheel. 





+ ane 

















































PILOT uses feet for initial touchdown. 
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Simple Rocket-Powered Copter 


Demonstrates Use for Infantryman 


By Richard Sweeney 


Van Nuys, Calif.—lo meet a design 
goal of a short-range, light, simple heli- 
copter which any foot soldier can strap 
himself into quickly and operate efh 
ciently, Rotor-Craft Corp. has built a 
monopropellant rocket powered heli 
copter dubbed “Pinwheel.” 

Capable of carrying a fully equipped 
infantryman plus additional orcnance, 
such as a flame thrower or 75-mm. re 
coilless rifle, the Pinwheel has been 
under development since 1950 with 
Office of Naval Research and com 
pany funds. It was demonstrated pub- 
licly last week 


Design Details 


lcatures include 

¢ Ultra simple propulsion system, in 
which 90% hydrogen peroxide is fed 
into fully throttlable engines, one in 
each rotor blade. These are primarily 
metallic catalysts which cause peroxide 
decomposition. Resulting high velocity 
steam jet propels free rotating blades 
by exiting through a single nozzle in 
cach blade tip trailing edge. Engines 
are buried in blade tips, produce only 
slight variation in blade profile. 

¢ Uncomplicated fuel system. Dual 
tanks mounted on cach side of pilot's 
saddle supply fuel to engines simultane 
ously through rotor head. Initially, fuel 
is pumped to engines by pilot-operated 
hand wobble pump. As_ propellant 
reaches engines and blade rotation 
starts, a fuel pump located in the rotor 
head and actuated by blade rotation 
takes over at about 200 blade rpm. 

© Starting procedure that complies 
with original design concept. Observed 
starting procedure consisted of check- 
ing emergency fuel shutoff valve for 
open, operating wobble pump until fuel 
reached engine, where decomposition 
started and steam began blade rotation. 
Working throttle with left hand while 
his right operates wobble pump, pilot 
starts machine while in the seat and 
without any assistance. The helicopter 
has no ignition, no wiring in propulsion 
svstem. No ground support is required 
except refueling equipment, which 
under field conditions can consist sim- 
ply of a drum of hydrogen peroxide and 
a hand cranked pump to bring fuel 
from drum into Pinwheel tanks, 

© Logical, simple control system. Lever 
on lower left side of pilot’s saddle is 
lifted to gain altitude, lowered to de- 
scend. Twist grip on the lever is the 
throttle. It is twisted outboard for 
higher rpm., inboard for slower. Tube 
comes down from the rotor head as- 






sembly over the pilot’s head to a posi 
tion in front of him. Mounted at the 
bottom of the column is a second con 
trol handle. Rotation left or right con 
trols direction. Pushing it forward o1 
pulling it back controls horizontal air- 
speed 

Only two gages are used on the cop 
ter, a blade tachometer and airspeed 
indicator, both mounted in a_ small 
housing on the control tube just above 
the front control handle. Presently, 
airspeed pitot head is attached to this 
case, just a few inches ahead, but read 
ings obtained in this rotor-downwash 
disturbed area indicate a new pitot 
head location is desirable 

Green line operating limits for rotor 
speed are 640 to 740 rpm 

Pinwheel weighs about 150 Ib. dry 
Fuel capacity is 10 gal., giving machine 
a flight endurance of about 10 min. In 
dications are that redesign of jet cxit 
nozzle can increase thrust as much as 
50%. This can add to range, reduce 
fyel consumption, or get desired range 
from reduced fuel load, enabling soldier 
to carry more ordnance. 


Rotor Diameter 


Pinwheel metal rotors are 17 ft. in 
diameter, have a 5-in. chord. Tail rotor 
is single blade, belt driven. In addition, 
two horizontal stabilizing fins about | 
ft. in span and $ in. in chord are 
mounted aft of the directional rotor, 
have anhedral of about 25 deg 

The machine rests on tripod leg sys 
tem. Landing is affected first on pilot's 
feet, and then the helicopter is allowed 
to drop a few more inches onto the 
tripod. Ascent can be with pilot's feet 
on small footrest in front of him, or 
with feet on ground position 

Test pilot Richard Whitehead flew 
Pinwheel at speeds up to 75 mph. in 
the demonstration, Only real limit scen 
at present is wind blast on unprotected 





Ryan X-13 Converts 


USAF’s jet-propelled VTOL research 
plane, the Ryan X-13 Vertijet, has gone 
through its first complete and continuous 
flight sequence at Edwards AFB, Calif. 

Starting with a vertical takeoff, Ryan 
test pilot Peter F. Girard put the X-13 
into horizontal flight, returned it to a 
hovering attitude and then landed. 

There are two X-13's now at Edwards. 
The research models have been taking 
part in an 18-month flight test program. 
Purpose of the project is to test the 
feasibility of jet-powered VTOL. 
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pilot. The machine is so constructed 
that addition of a small “outboard” 
tvpe motor on aft section driving a 
pusher propeller, could add substantially 
to the machine’s forward speed or add 
range by producing an autogiro-type 
flight 

Combination of Pinwheel’s design 
parameters have resulted in a machine 
with excellent autorotation characteris- 
tics. In case of fuel exhaustion or en- 
gine malfunction, valuable blade kincti 
energy is not dissipated in disconnecting 
rotors from a drive shaft, and no clutches 
are used in the system, which essentially 
is autorotating blades with tip power- 
plants. Company says machine's autoro- 
tation rate of descent is 22 fps., ap- 
proximately the same as that of a para- 
chute. Weight of engines in blade tips 
plus machine's low disk loading join 
with other design features to produce, 
just before touchdown from an auto- 
rotation descent (which can be safely 
started in Pinwheel much lower than in 
conventional helicopter), a momentary 
hovering condition, giving pilot an even 
better chance for a very light touch- 
down. 


Altitude Performance 


Pinwheel’s rocket engine has no 
altitude limitations. Onlv limits are 
yilot’s oxygen needs and fuel. The 
iclicopter has been test flown at pres 
sure altitudes of 8,000 ft., and it has 
been flight tested from Denver's Staple- 
ton Airport, more than 5,000 ft. above 
sea level 

In developing Pinwheel, which can 
be transported, stored or hangared in 
a wooden box 9 ft. 34 in long, 254 in 
wide and 32 in. high, Rotor-Craft presi 
dent Gilbert Magill was granted sev 
eral patents in monopropellant, throt 
tleable liquid rocket engines 

Currently, the company has contract 
to flight test prototype machine, with 
hopes for production orders 

During the Pinwheel demonstration, 
Magill also showed a wooden box 4 ft 
11 in. long, 16 in. wide and 21 in. deep 
which, he said, houses an even later one 
man machine development which 
weighs less than 75 Tb. drv. 

Speaking of the company’s plans 
Magill said he forsees production one 
man helicopters of the extremely sim 
ple tvpe his company has developed, 


priced in the range of $1,000. 


Flying Atar Tested 
For French Officials 


Bonn—F'irst official test flight of the 
VTOL Flying Atar in the presence of 
French government — representatives 
took place this week at Melun-Villa- 
roche. This was announced by Snecma 
President Henri Debrueres during the 
Aviation Congress held at Duesseldorf. 
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Tufted XH-40 Tests Rotor Wash 


Tuft tests with Bell XH-40 check effect of rotor wash on air currents. Helicopter is towing 
an airspeed indicator bird, which flies out of wash, checks effect of wash on air speed 


indication. Note tuft patterns in cockpit and tail rotor areas 





USAF, Industry Revise Spares Support Concept 


By Claude Witze 


, 
Washington—Basic allocation of 
more a for weapon systems and 
less for spares support will result from 
new provisioning policies now being 
worked out by the Air Force in co 
operation with the aircraft industry. 
According to Maj. Gen. Mark FE. 
Bradley, Jr., Assistant Deputy Chief of 
Staff, Matericl, improvements already 
put into effect have reduced the cost 
of initial spares from 43.4% of the 
total prea program in Fiscal 1951 
to 23.5% in Fiscal 1957. The General 
gives credit to recommendations and 
studies by the aircraft industry for mak 
ing many economies possible. Key pro- 
grams are 
® Delayed Procurement Concept, ap 
plied to high-cost, low-usage airframe 
items, officially became effective in 
January. Procurement and delivery of 
the spare item is deferred until a re- 
quirement exists or production has 
reached the poimt where a decision 
must be made to buy for stock. 
® Responsive Production Concept to b« 
introduced later this year will end the 
policy of ordering the full quantity of 
estimated initial spares. Only a portion 
of the initial spares will be ordered and 
material sct aside for the balance. 
USAF emphasizes that its Responsive 
Production Concept has no affiliation 
with the rules governing the mobiliza 
tion program and will be a routine 
procedure. It is expected that the de 
gree to which it is applied will depend 
upon the nature of the weapon svstem 
and the manufacturer's plant capabili 





No B-52 Increase 


Washington—USAF announced late 
last week that it will hold production of 
the Boeing B-52 intercontinental jet 
bomber to the present rate of 15 a 
month instead of expanding it to the 20. 
a-month goal announced last year. Out- 
put of the Boeing KC-135 tanker also 
will be held to 15 a month when that 
figure is reached in about a year. 

It was emphasized that the Bocing 
plant capacity will be retained at a level 
where output of 20 bombers a month 
will be possible if the decision should 
be reversed. Total of 603 B-52s has not 
been altered, but it will take an addi- 
tional six months to reach that figure. 

Congressional observers were not sur- 
prised at the decision, Some felt the 
slowdown was to be expected and that 
the significance of the schedule change 
was in the fact that USAF voluntarily 
announced the decision. 
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tics. It is assumed that some aircraft 
firms can control and promise delivery 
to USAF on a larger number of items 
than others. 

North American Aviation, Inc., has 
made a study of the proposal to deter- 
mine its effect on normal plant opera- 
tions. According to Gen. Bradley, 
North American figures show that the 
program is feasible and could be applied 
to as many as 300 to 350 items in 
the case of a fighter aircraft. They 
would represent about 60% of the total 
cost of the initial spares requirement. 

Responsive Production is expected 
to apply to the prime contractors and 
first-tier vendors but no lower on the 
subcontract structure. Emphasis will be 
placed upon high and middle-cost items 
There will be some decrease in USAF’s 
control of low-cost items—those costing 
less than $10—and larger stocks of these 
units will be set aside. 

As explained by Gen. Bradley, fabri 
cation, assembly and shipment of units 
for which material has been allocated 
will not be ordered until it is possible 
to make an accurate prediction of the 
initial spares requirement. 


Application of System 


Application of the new system, it 
is pomted out by USAF spokesmen, 
should work well with missiles and 
the more complex aircraft weapon sys- 
tems now being manufactured. Usually, 
these weapons have to be provisioned 
before the Air Force has obtamed ans 
substantial operating experience. Delay 
in ordering spares will insure that when 
they are made thev will be of the latest 
design and that they will not be left 
unused on the stock shelves 

The Delayed Procurement Concept 
already is in force on some weapon 
svstems, including the Convair F-106, 
NMicDonnell F-101 and Lockheed F-104 
Procurement of spare parts for initial 
support was curtailed beyond the first 
two production contracts. 

Purpose of this approach is to obtain 
better consumption erin before start 
ing full procurement 

lo USAF procurement officials, the 
important result of the new system is 
that it will provide better support along 
with greater flexibility in the use of 
available funds. More effective manage- 
ment will result in fewer initial pur- 
chases, postponing the purchase of large 
quantities as long as possible 

Prior to Fiscal 1957, all spare parts 
were not funded out of the same USAF 
appropriation. Initial spares were paid 
for from the classification of aircraft 
and related procurement 

Follow-on spares were purchased with 
money from the operations and mainte 


nance appropriation. Starting this year, 
all have been paid for from the aircraft 
and related procurement appropriation, 
a step that has provided the adminis- 
trators with more flexibility in use of 
the funds along with economy. 

The procedure is described by USAI 
spokesmen as one of “continuous provi 
sioning” instead of “initial” and “fol 
low-on” provisioning. 

USAF has three other procedures de 
signed to improve handling of spares: 

e Return of stocks to the production 
line when extra supplies can be utilized 
in the finished weapon system. Last 
year, $18 million in spares was re- 
turned to manufacturers under this 
system. ‘The policy is applicable to 
long-term contracts, such as the Lock 
heed T-33. 

@ Analytical overhaul, which applies 
mainly to engines and other recoverabk 
components. After three-to-six-months 
of use, the items are taken apart and 
spares orders are adjusted according to 
the amount of wear that has developed 
This insures an even flow of necessary 
spares and alerts the contractor to 
points where design improvement is 
called for. 

© Stockage of ‘spares in kit form cut 
down on the number of requisitions of 
replacement parts. This  climinates 
thousands of items from the stock lists 
repackaging and shipping expenses. It 
speeds repairs and increases the service 
life of components after overhaul. It 
is used in the aircraft instrument and 
iccessoryvy» ATCAS. 





Infrared Proximity 
Warning 


Proximity warning collision avoidance 
systems using infrared techniques will 
be proposed by four avionics manufac 


turers at Air Transport Assn. meeting 
in Washington, April 30, to May 2. 
include: Aerojet-General, 
Farnsworth, Nevada Air Products and 
Raytheon. Spokesman says ATA has 
been deluged with inquiries and propos- 
als for infrared proximity warning svs 
tems following Aviation Week's series 
on infrared which pointed out this chal 
lenging application (March 18, p. 94). 
Remainder of three-day meeting will in 
clude report by Bendix Radio on its 
new proximity warning/collision avoid- 
ance system program for the Air Force 
and an analysis by Boeing of the system 
requirements for its 707 jetliner. Organi- 
zations wishing to send representatives 
to the meeting should contact Frank C. 
White, ATA, Washington, D. C. 


Companics 
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CONVAIR 880: Worlds Fastest Jet Passenger Plane! 


Racing with the sun at 615 miles an hour, Convair's 8X0 Jet-Liner will cut your travel time in 
half! The only jet transport designed to operate from hundreds of existing airports, it will bring 
silent, vibrationless flight to travelers everywhere big cities and small 

Convair's 880 Jet-Liner, powered by General Electric CJ-805 engines, will be delivered to leading 
airlines* for world-wide service beginning in 1959. In this new cra of jet transportation, Convair 


luxurious 880 Jet-Liner will be the world’s fastest passenger plane — truly master of the skies! 


CONVAIR 


A DIVISION OF GENERAL DYNAMICS CORPORATION 


AMONG AIRLINES TO TIRST OFFER CONVAIR XSO TET-DINER SERVICE Wht nt JRA > za * TRANSCONTINENTAL S Af 4, 





DIGITAL TECHNIQUES 


As recently as ten years ago it was just becoming 
evident that digital techniques in electronics were 
destined to create a new and rapidly growing field. 
Today, incorporated in electronic computers and 
other equipment, they constitute one of the most sig- 
nificant developments in scientific computation, in 
electronic data processing for business and industry, 
and in electronic control systems for the military. In 
the near future they are expected to become a major 
new factor in industrial process control systems. 


The digital computer for scientific computation is 
becoming commonplace in research and development 
laboratories. Such machines range from small spe- 
cialized units costing a few thousand dollars, to large 
general purpose computers costing over a million 
dollars. One of these large computers is a part of the 
Ramo-Wooldridge Computing Center, and a second 
such unit will be installed the latter part of this year. 
The digital computer has not only lightened the com- 
putation load for scientists and engineers, but has 
made possible many calculations which previously 
were impracticable. Such computers have played a 
major role in the modern systems engineering 
approach to complex problems. 

Electronic data processing for business and industry 
is now well under way, based on earlier developments 
in electronic computers. Data processors have much 


in common with computers, including the utilization 
of digital techniques. In this field, teams of Ramo- 
Wooldridge specialists are providing consulting serv- 
ices to a variety of clients on the application of data 
processing equipment to their problems. 


The use of digital techniques in military control 
systems is an accomplished fact. Modern interceptor 
aircraft, for example, use digital fire control systems 
A number of Ramo-Wooldridge scientists and engi- 
neers have pioneered in this field, and the photograph 
above shows a part of an R-W-developed airborne 
digital computer. 


These, then, are some of the aspects of the rapid 
growth which is taking place in the field of digital 
techniques. Scientists and engineers with experience 
in this field are invited to explore openings at The 
Ramo-Wooldridge Corporation in: 


Automation and Data Processing 

Digital Computers and Control Systems 
Airborne Electronic and Control Systems 
Guided Missile Research and Development 
Electronic Instrumentation and Test Equipment 
Communication Systems 


The Ramo-Wooldridge Corporation 


5730 ARBOR VITAE STREET + LOS ANGELES 45, CALIFORNIA 











Tilt-wing Vertol 76 has reached test stage and is expected to be flying in near future. First 


oe 
Vertol Unveils pictures of the VTOL research aircraft, powered by Lycoming I-53 turbine engine, show 


how wing and two counter-revolving rotor-propellers tilt through 90-degree arc. Hovering 


regime yaw and pitch are controlled by two ducted fans in tail section. Manufacturer says 
VTOL Model 76 plane, developed with Army funds in cooperation with ONR, is designed for STOL also 


Wing can be rotated to any position depending on runway length and load. 
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Transatlantic Air Travel Rise Predicted 


Survey estimates peak of 440,000 passengers for 
summer, an increase of 15%; schedule expanded. 


New York—Transatlantic airlines will 
carry about 440,000 passengers on their 
cheduled flights this summer, an 
Aviation Week survey indicates. 

After a relatively slow start early this 
cat, bookings have picked up to where 
mm increase of about 15% can be ex 
pected over the record June-through 
September total last year of 380,265 
passengers (AW Keb. 15, p. 35). Last 
total itself represented an 
increase of 16% over the 1955 season 

With expanded fleets and a new fare 
tructure over the North Atlantic, U.S 
md foreign flag carriers are offering a 
peak total of 297 weekly flights in cach 
direction this vear. The total is 13% 
than last summer's, and many 
flights are scheduled in’ larger 
the number of seats 


ummern’s 


greater 
of the 
urcraft, 
for sale 

Seats available this should 
total about 671,250, up from $59,381 
m= both directions 
period of 1956 

Mixed-class configuration dominates 
the transatlantic scheduling this sum 
mer, Mixed flights total 155 weekly at 
the peak, compared with 125 all-tour 
ist, 17 first-class, and 10 all de luxe 
flights 

Ihe de luxe fare new this 
vear, International Air ‘Transport Assn 
decided in 1955 to reduce standard 
first-class fares, add a $50 one-way sur 
charge for the de luxe service. In stand 
id first-class configuration, seats are 
limited to a 42-in. maximum pitch 
hully reclining “sleeper” seats now are 
features of the de luxe class 

Some reconfiguration has been made 
necessary by the change. Vor example, 
Pan American World Airways shuffled 
its Stratocruiser configurations, block 
ing the seats on its President schedules 
0 they are no longer fully rechning 
President is now a standard first-class 
airplane, while the President Special, 
with two flights a week, will carry all 
de luxe class passengers 

Other changes in the 1957 fare pi 
ture include 
@ Elimination of the off-season fare, re- 
placed by the vear-round excursion fare 
with 17-dav limit 
e Continuation of family plan, but not 
in conjunction with excursion fare 
e Extension of new immigrant 
through June 30. 

As far as the effect of the excursion 


niising 
scayon 


during the Mit 


( lass Is 


fare 
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fare on summer business is concerned, 
carners’ reports are mixed. Consensus 
appears to be that it hasn't been a big 
factor so far, become one later 
in the season because many new tours 
are pegged to the 17-day plan. 

KIL.M Roval Dutch Airlines savs the 
excursion plan is “popular,” finds it too 
carly to be more specific. British Over 
cas. Airways Corp. reports little busi 
ness im excursion Scandinavian 
Airlines System, proponent of a three 
week time limit instead of two, says 
the present plan “hasn't given us too 
much busimess.” 

Most carriers found their long-range 
bookings relatively lower during the 
first few weeks of 1957. But after a 


may 


sales 


pause, bookings picked up again for 
later in the season and are now ex- 
pected to continue that way 

Short-range bookings had remained 
heavy during period of hesitancy 
®©KLM’s bookings a month ago for 
April and May were higher than at the 
same 1956 date by 30% in the tourist 
category, 9% in first class. But book 
ings for June and July then were only 
5% higher in_ tourist business, no 
higher in first class than as of March 
1956 
eAir France found a “hesitancy” in 
Januarv and February which has now 
passed. 
@ BOAC’s bookings for this 
were late-starting, are now 20% 
last vear 

Many travelers considering European 
vacations this vear apparently waited to 
see if the political situation would 


secason 
over 





Transatlantic Flights 


Summer 1957 Weekly Scheduies (Peak) 
(Each Direction) 





Air France 
BOAC 
CPA 

El Al 
Iberia 
KLM 

LAI 
Loftleidir 
Lufthansa 
Pan American 
Sabena 
SAS 


Swissair 


TWA 





T— tourist first class 





M—mixed class 


D- de luxe 
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rsen, decided it wouldn't, and went 
ahead with their plans. 
e Sabena Belgian World Airways will 
otter 14 flights, all DC-7Cs with 59 
tourist, LO standard first, and four de 
luxe seats. Last vear Sabena flew 10 peak 
hedules in mixed DC-6OBs. Sabena ts 
pushing Paris-Brussels helicopter service 
fads its Russian tours popula 
@ SAS increased its peak schedules bi 
hve tor a total of 26. From New York, 
the airline will fly 17 all-tourst DC-6B 
fights carrving 69 seats, nine DC-7C 
schedules with 34 tourst and 
12 first-class seats plus cight berths 
SAS’s Los Angeles-Copenhagen Polar 
route schedules this vear will total 
even, all of them DC-7Cs in mixed 
onfiguration 
© Swissair will schedule peak 
flights, up from seven last summer, Onc 
of them will be in DC-6B cquipment, 
the others in the airlne’s new DC-7Cs 
\ll flights will be mixed except onc 
weekly all first-class schedule. Carner 
will fly to Switzerland via Cologne 
Bonn instead of Frankfurt this vcar 
@ Trans-Canada Airlines will offer 12 
Super G flights with 54 tourist, four 
standard first-class, and seven de luxe 
cats. ‘Total merease twe 
© TWA will schedule 
wav at the peak, an increase of five 
over last summer. No all first-class 
fights wall be scheduled 
nuxed Super G flights will scat 15 tour 
ists, 15 standard first-class passengers, 
cight de luxe passengers, and will pro 
vide eight berths. Sixtv-seat all-tourist 
Constellations will make up the rest 
f the schedules until introduction of 
the 1649As in July and August. “Jet 
flights will be all-tourist, seat 


bTHING d 


ThELic 


) 
55 flights each 


haghteen 


troam 
mg 74 
New equipment on the 
will include — the 
DC-"C, appearing im quantity on ses 
cral airlines’ schedules, and the Lock 
heed 1649A Super Star Constellation 
Ihe 1649A will go into ‘Trans World 
Airlines service m= June as_ the Jct 
tream,”” and into Aur France 
in August as the “Super Starliner.’ 
Most airlines seem to be developing 
their existing package tours rather than 
dding many new ones this vear. Trend 
toward weeding out k profitabl 
strengthening and cxpanding the 
mone. makers 
Individual plans of | the 


Atlantic thas 


ummner Douglas 


SCTSN 10¢ 


fours 


North At 

lintic carriers this summer 

@ Air France will offer a peak total 
f 2+ flights cach wav, 16 of the mixed 
cn all-tounst, one all de lux« hive 

of the mixed schedules will be new 

through flights from the U.S. contmu 
iw on from Paris to the Near Fast. Two 
f the 24 flights will ongimate in Clu 
go and fly via Montreal 

© BOAC will offer 24 flights, with seven 
de luxe Stratocruaser schedules. Other 


hedules will be seven all-tourist DC-7¢ 
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flights, ten mixed DC-7¢ 
of the flights wall 
Francisco this vear 
@ Canadian Pacific Airlines will make 
its debut this vear in Montreal—Lasbon 
hour weekly DC-6B roundtrips 
offered ‘on the airline’s new 
ll of them maxed flights. CPA 
from Vancouver 


Iwo 


San 


flights 


mixed SCTVG 


SCTV ICC 
will be 
route, 
ilso flies 
to Amsterdam 

@ 1) Al Isracl Airlines will offer 
Constellation flights a week, same num 
wai all-tourist. Arrling 
ervice by the 


i Polar route 
three 


ber as last vear, 
hopes to have Brtanmia 
last week im July, but is 
what the Bristol strike will 
mean im delivery dates. U.S. State De 
partment’s travel ban to the Mid East 
hurt EI Al's bookings, especially tor 
the Passover normally 
provides the auline with considerabk 
business. Ban was lifted April 1, how 
ever, and E) Al has expenenced a strong 
carner’s 


waiting to sec 


workers 


season which 


increase) im business Ihe 
urope-Isracl and westbound transat 
lantic business good all along 
@ Iberia will 
flights, same as last vear 
carner = cxpects 
IATA’s General Meeting m 
this September, and from a 
agents’ meeting there in October 
e©KLM will offer 24 flights, seven of 
them in DC-7C equipment with mixed 
first-class and de luxe configuration 
Other flights will be 1] Super G all 
tourtst schedules, three mixed Super G 
flights, and three all-tourst Constella 
tion flights. KILM expects to fly 100 
transatlantic charters this summer 
KLM doesn't beheve 
Class and tourist passengers in the same 
airplane, holding that service is better 
duties casier on single-class 


three Super G 
The Spanish 
from 


Madrid 


travel 


schedule 


good — business 


im maxing first 


ind crew 
flights. The airline is making an excep 
tion this summer with three 
flights serving Scotland and Ireland, in 
frequencu 


mixed 
order to provide cnough 
for cach class of traveler for the summer 
When equipment permits, how 
KILN back to the 
ngle-chas 
@ Linee 
cVCTI 1 6 
this 
LAI 1s 
tion before expanding its service 
@ Loftleidir added a DC-4 all-tourst 
schedule this summer for a total of 
urline os buying Lockheed 
Atlant ron 


YCUSOTT 


cVCcr, wants to go 
schedules 
Acree Italiane will scheduk 
and DC-6B mixed flight 
total as last 


1 TOOTLAMIZAd 


SELTERTEICT, « SaddiC year 


iwaiting results of 


even. ‘The 
Eibetras for the 
delivery im 1959 
@ Lufthansa cut its North Atlhanty 
from 1] to 
them mixed tourst and de hax 
CG flights. Reduction 
transfer of some equipment to new 
routes to South Amenca and the Mid 
dle East lhe German carner has of 
dered 1649As, with delivery 
in late fall 

@Pan American 


expect 


sched 
ll of 
Super 
from 


ules this year Thine 


scsulted 


beginning 


mecreascd at 


peab 


trom 75 to each way 
md DC-OB seats 


schedules 
DC-7C, Stratocruiser 
will spht 6S tournst, 32° first-class 
mad de luxe. As of Apnl tl, Pan Amen 
booked 10,405 


Jarra m ddd MICTCASC 


can had tournst pas 
scnigers for 


over last vear s bookmegs 


CAB Issues Report 


On Canyon Collision 
Washington—Civil Acronautics Board 


issucd its report list week on the mad 
ur collision between a United Air Lanes 
DCT and a Trans World Airhnes Con 
stellation over Grand Canyon last June 


as failure of 


30 listing probable cause 
the pilots to sec one another m= time to 
voud the Reason for the fail 
not determmed, but the Board 
listed these possibilities 

@ Intervening clouds reducing time for 
Visual separation 

® Cockpit visibility imitations 

© Preoccupation with cockpit duties 

© Preoceupation with matters unr 
lated to cockpit duties such as attempt 
ing to provide passengers with a mor 
sceme view of the Grand Canvon area 
© Physiological limits to human vision 
opportunity to sec 


woident 


tic Wal 


tii 
and other ameraft 
@ Insufficiency of en route air traffic 
idvisory information due to inadequacy 
of facilities and lack of personnel 
imalysis of the wreckage, 
CAB that the initial om 
pact occurred with the DC-7 moving 
from night to left relative to the Con 
stellation 

It ippears th 


reducing the 
word the 


from an 
determined 


Board said, that the 
first contact involved the center fin 
leading edge of the Constellation and 
the left aileron tip of the DC 
diately afterwards, the lower surface of 
the DC-7 left wing struck the upper 
ift fuselage of the Constellation with 
disintegrating force 

Ihe Board said this force caused 
complete destruction of the aft. fis 
lage and destroved the left wing outer 
panel As this and the air 
craft continued to pass laterally, the 
left fin leading edge of the Constella 
tion and the left wing tip of the DC.7 
made contact, tearing off pieces of both 
At the same time, the Board said, the 
DC.7 No. | propeller inflicted a series 
of cuts in the area of the aft baggage 
compartment of the Constellation 

From the extent of damage and the 
locations of various parts on the ground 


Traninc 


occurred 


the collision ripped open the fuselage 
of the Constellation from just forward 
of its tail to near the main cabin door 

Ihe CAB appar 
ently occurred in visual flight weather 
conditions and that there is 
to believe the aircraft not being 
operated in accordance with cloud 
criteria of visual flight rules 


said this accident 


ne reason 
wert 


separation 


39 





Curtis Asks CAA, CAB Reorganization 


By Katherine Johnsen 


Washington—Basic reorganization of 
the functions of Civil Acronautics 
Administration and Civil Acronautics 
Board will be considered within the 
near future by the House and Senate 
Commerce Committees 

Testifying before the House Com- 
merce Commoettee last week, Edward 
P. Curtis, special presidential assistant 
for aviation facilities planning, declared 
that the present governmental system 
for civil aviation is “extraordinarily com 
plex and not very effective” and that 
“it is obvious the present system just 
doesn't work well.” 


Curtis Plan 


Heanmgs are 
shortly after the 
mendations for 
by Curti These are 
week of May 

Urging passage of legislation to create 
i) threeman Airways Modernization 
Board (AW Apr. 15, p. 29), Curtis 
emphasized that a more basic realign 
organization for 


expected to begin 


submission of recom 
a board reorgamzation 


due the first 


vovcriument 
wiation should be a long-term propo 
ition. Tle said 

The functions which the Board wall 
perform are entirely in consonance with 
the considerations being given to a 
broader change im federal government 
organization on aviation matters. [nomy 
cover the 


mont of 


final mtend to 
broader plan 

Hlowever, it is now clear that much 
more thorough examination needs to be 
undertaken m order to achieve a durable 
recom 


ri port 


permanent organization Vo 
mend such im final form too quickly 
night result in improvisations which 
would complicate or delay the ex 
pected action necessary to accommodate 
the civil and military needs of aviation 
in the future.” 


Congressional Skepticism 


Curtis’ proposal for the Airways 
Modernization Board will have to buck 
congressional skepticism over the crea 
tion of additional government agencies 
Rep. J. Arthur Younger (R., Calif.) 
sad at a session of the House Com 
merce Committee that, “It is the old 
American system of setting up another 
committee or board and thinking you 
have solved the problem.” 

Members of the proposed — board 
would be the Secretary of Commerce, 
the Secretary of Defense and a third 
member who would be appointed by 
the President and not connected with 
any other agency of government 

Decisions would be made bv ma 
jority vote, but some House Commerce 


40 


Committee members expressed doubt 
that anv one except the President him 
self could over-ride a member of the 
Cabinet on matters affecting his depart 
ment. 

Meanwhile, the Air Line Pilots Assn 
protested military encroachment of the 
airwavs to both House and Senate Com 
merce Committees. An ALPA report by 
Mel Logan, west regional ait 
safety chairman, complained 

“The military is objecting to the 
establishing of every airway in the CAA 
long-range program in this region. Serv 
ing the public interest, in the minds of 
the military of the airspace 
subcommittee, is s« ring the conven 
ince of every branch of the military, 
before releasing any part of our dimin 
ishing air space for public LiS¢ 

“A good look at the map today shows 
an unrealisty pattern of prohibited, re 


coast 


members 


stricted, and caution areas plus the 
attitude of the military that every open 
area is a training area or planned train 
ing or potential traming area. To fur 
ther complicate this picture is— the 
faulure of the different armed services to 
share these training areas between them 
selves 

“The coordimation and cooperation 
of War is 
ideal 


units in time 
would be 


of our militars 


a must and certains 


training in peacetime. We are at the 
point where more joint use of the ai 
space is mandatory.’ 

Developments at a House Commerce 
briefing session with CAB Chairman 
James Durfee werc 
@ Durfee said the CAB will consider a 
proposal by Rep. Walter Rogers (D., 
lex.) that airlines be required to pay a 
“bonus” to passengers with reservations 
who cannot be accommodated on their 
flight. Rogers said that “if the airlines 
are going to impose fines for no-show 
passengers, it ought to work the other 
wav, too.” Durfee agreed that 
method should be devised to take care 
of the passengers.” 
© CAB announced that it will request 
legislation this session authorizing gov 
crnment-guaranteed loans for local scr 
ice airlines for equipment financing 
¢ Committee chairman Rep. Oren Thar 
ris (D)., Ark.) said his committee will 
take steps to transfer military traffic, 
increasingly being handled by USAI 
Military Air Transport Service, to com 
mercial carriers 

Durfee agreed and said the 
of military passenger traffic handled bi 
commercial lines dropped from 37% in 
1951 to 18% in 1956 and that cargo 
md mail trafic dropped from 31° to 
9% over the five-vear penod 


SOTTIC 


portion 


CAB Opposes IATA Fare Plan 


Washington—Civil Acronautics Board 
proposed passenger 
fare increases over the North Atlantic 
mav mean a reduction in fares instead. 

After the CAB voiced its opposition 
to the increase, a spokesman for the 
International Air ‘Transport Assn. said 
transatlantic airline operators had agreed 
to follow a CAB suggestion to increase 
seating densities on their aircraft. Such 
a move, Board said, would permit a 
reduction in fares 

John Brancker, IATA. traffic 
tor, said the higher density 
arrangement is expected to go 
effect by April 1, 1958 


opposition to the 


direc 
seating 
into 


5% Increase 


IATA had urged governments of all 
airlines flving the North Atlantic to 
approve the proposed fare increase in 
the form of a 5% surcharge as an emer 
gency mect new mecreases 
in Operating costs. The increase was 
to go into effect May | if the proposal 
received approval of all interested gov- 
ernments. The only opposition voiced 
was that of the CAB 

The Board announced it would defer 
25 so as to give any 


action until April 2 
interested parties an opportunity to 


measure to 


present arguments in support of, or in 
opposition to, the proposed disapproval 
of the request for fare increases. It 
added, however, that under anv circum 
stances it would find it difficult to jus 
tify an increase based upon seating 
densities and standards of service which 
the Board has repeatedly said it con 


siders cconomically unsound 


Previous Order 


At the same time, the CAB referred 
to its order of last August in which 
the Board said proper development of 
international air transportation requires 
low fare service in order to make mani 
mum use of the carrying capacity of 
modem transport aircraft (AW Aug. 2 
p 41) 

Ihe Board also said it is convinced 
that seating policies presently emploved 
in tourist service do not reflect the 
maximum carrving Capacity The most 
fundamental requirement of a proper 
and economically constructed fare struc 
ture, the CAB said, is the pricing of 
the low-fare service on seating configu 
ration designed to efficiently utilize the 
aircraft capacity 

The Board 
proper maximum 


believes 


that it 
density 1 


added 
seating 
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quirements would permit a reduction 
i tourist fares of about 10% without 
turbing the current overall revenuc 
sition of the carners concerned 
In the absence of such adjustments, 
the CAB said, the traveling public 1s 
eprived of lower fares that are both 


economically and desirable in 


‘ 
fcasible 
t 


he mterests of air transportation 

In deferring action on the proposed 
ncrease, the Board also expressed op 
osition to the manner im which the 


pt »posal was mitiated. It said the agree 


ment was mitiated by LATA as an or 
as opposed to the usual 
practice mail vote is re- 
quested by one OF THboTe Carric®rs 

The Board said m its opimon that 
the imitiative m the formulation of mail 
and rate adjustments should 
with the aur carners at LATA. It added 
that imitiation of agreements bv the 
IATA Secretariat appears unsound as a 
ind represents a type 


ganization 
whereby a 


romain 


matter of polies 
of price-fixing 
board considers objectionable 


procedure w lich = the 


idol Will. Addins Caravelle 


New York—l urbojct ti insports got 
foot in the hitherto tightly closed 
door to Idlewild \irport last week 
shen the Port of New York Authority 


id out a welcome mat for the twin 


| 


ict Caravelle 

CAA announced that the ¢ 

o will be permitted into Washington 
National Airport, so the brench trans 
port will be the first jetliner to operate 
fiom either of the two field 

Port) Authority exact method = of 
ugg «a jcthimer wceptabilit till 


cmmuined vague, but th 


IrAve lle 


ISCHIC' ud 
ioustical Consultant 
found the Sud 


extcrmall 


it had sent an 
team to Pans and it 
\wiation aicraft: mo mors. 
than a DC-6 or Super Constellation 

PNYA_ had said AWW Niar. 4 p 
#5) that Sud Aviation had 
permussion to come mto Idlewild, but 


TCHS 


TOQUE ted 
that more data on the Caravell 
Characteristics was needed 

The Port Authorits barred 
from the it operites the Bocing 
707 prototype, Comet IA and Il and 
mi other yet that mught jar its sensi 
t community relations car, will not 


talk about decibels o1 


which ha 


urport 


inv other objec 
tive standards tor accepting or refusing 
jet transport. Tt won't say whether 
it studied the Boecimg 707 as it did 
the Caravelle. It won't say specifically 


how the 707 violates it requirements 


Refers Question 
All the 


t ws we 


gency will say on the sub- 

must refer any questions 
on the nose characterists of the 
Kocing 707 to Boeing.’ 

Phe agency won't comment, cither, 
on the cancellation by Executiwe Di 
rector Austm J. Tobm of a scheduled 
peech to the Society of Automotive 
kngineers National Acronautic Meet- 
ing. Subject: Air Operations Problems 
in the Vicinity of Metropolitan Areas 
i Port Authority spokesman, 
frequently the anti 


lobm, as 
had enunciated 
noise policy on jct 
Port Authoritv’s reluctance to be 
more definite about noise level require 
ments may be motivated by concern 
for the future If the Port Authority 
found it necessary to case jets im later 
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it noe levels not too ditterent from 
present levels, any hard and fast defini 
character 


tion of acceptable” HOUSC 


istics Could be embarrassing 
Bocing’s reaction to the news 
Caravelle 
We're very, very 
ibout it—the 
yet transports, the 
clustry 


about 
happs to hear 
more good publicity for 
better for the in 


Bocmg say ome members of a 
Port Authornts party took a few sound 
measurcments during recent 707 tests 
it Seattle- Lacoma International Airport 
but that a 
type done in Pans was 
nor accomplished on the Boeing plane 


707 Noise Level 


Bolt 
the consulting 


complete survey of the 


not planned 


Newman, Ine 
who studied the 
Caravelle for the Port Authority 
pla cd the Bocmg 707 takeoff 
level at Inaximum overall 


sound (AW Sept 


Beranck and 
firin 

have 
THeoise 
130 decibels 
pressure at 900 ft 
p. 50 

Bocimg ud its 
well and 


uppressor work wa 
gomg four 
would be flving m June 
Awiatton Week asked pokesmuan 
for the City of New York whether 
the Port Authority's stand on jet tran 
ports might jeopardize the city 


prot type unit 


firtirre 


leader mm au tran porta 


position isa 
thon services The spokesman expressed 
confidence that engineers would develop 
i silencer to solve the nose problem 

New York City has taken no direct 
or mdirect action to change the Port 
Authority oper 
tor of the 
frclds, the spokesman said 

Sud Aviation reacted happily to the 
Port Authonty dee md plans to 
bill the Caravelle as “the aimeraft of 
tomorrow for the runways of today.” 
Ihe demonstration plane, which is 
the second Caravelle prototype, was 
cheduled to Dakar for Brazil 
last week on its tour of South and 
North America. On Man cheduk 
calls for a Caracas-Miami-New York 
flight 


Ihe urplane l ti ' 


position on jets a 


city-owned metropolitan 


sion 


ke ive 


54 passenger 


configuration with plush intenor 


C-W Offers Airlines 
Olympus Jet Engine 


W ood Ridgc 
16,000 


powell 


Curtiss Wight ¢ orp 
N. J. will offer its version of the 
lb. thrust Bristol BOLO as a 
plant tor caval te insports 

Curtiss-W nglhit 
two pool turboyct 
the Senes 550 
thrust tor allweather operation of com 


sand that the new 
which it designate 
provides the necessary 
mercial transports out of present ai 
port It will do this at better thrust-to 
weight ratios and lower tucl consump 
levely than competing 
Woight 


tion and nore 


turboyets, Curtiss spokesmen 


Clann 


Relatively low 


we bemg used tor better engin 


turlmne inlet temper 
ituire 
rchability and Jonger litt 

Because of turbine imict 
tcmpcratures, af os that the 
Sern is a debated version 
ot the which has been type 
tested the parallel to U.S 
150-lu 16.000 Ib 
thrust 

bor five yvoars CAV has been working 
on the J67, a scaled-up 12,000 Tb. thrust 
Amencanized verson of an earher 
model, the 9,000 Ib, thrust 
bhese  cttorts under 
ponsortip and at was hoped 
J}67 would follow the 
Wounport which the 
patterned 


these lower 
possible 
50 cngine 
BOLO 
British 


qualthcation) at 


Olvmpu 
BOL.4 
USAI 
that the 
of the JO5, the ¢ 
cngime-builder 
British = Sapphure 
pace of the Jf 
ment program Was not Competitive with 
the Pratt & Whuitne 175 and the J67 
haus found its use limited to the Re 
public XP 103 
As part of it 
yet market, CW 


'} publi I 


WO 
SUCCESS 


American 
ifter the 
Hlowever the 


turbojet 


> deve lop 


bid for the Commercial 
plans to demonstrate 
month at 


the sere next 


its Quehanna, Pa., manufactunng and 
test arca 

CW wall continue its 
ssistunce agrecments with Anmnstrong 
Siddeley, m Creat Botan and Daim 
ler-Benz in Germany, according to C-W 
president Roy ‘T. Hurley. In connec 
tion with Curtiss Wight, Studebaker 
Packard and Daunler-Benz agreement m 
the automotive field, Hlurley said that 
C-W also expects to announce a yout 
CW and DannlerBenz project to co 


cngines 


cnginecnng 


operate in the field of jet 
The Wrght-Bristol 


other ga 


wgirccment also 


covers a number of turbine 
CHgines 

Brith h Lockheed Nu 
craft Corp. is planning to evaluate the 
Bristol Orpheus engine as a possible 


USAI 


compctition for a 10-pas enger tmulitars 


SOUTOCCS 1V 


powerplant for its entry in the 


ind business executive jet transport 


Presumably other entrants in this com 
petition will also take a look at thi 
Bristol engine and this 


with the Curtiss-Wrght 


could be linked 


wroecmeant 





X Pattern Breeds Efficient Schedule 


By Glenn Garrison 


Vancouver, B. C.—h lying a 31,000 
international route pattern with 
seven auplanes cally for something spe 
cal in the way of utilization. Canadian 
Pacific Airlines, with criss-crossing great 
cuck that span a good part of 
the globe, ranks high among the world’s 
wines im undupheated routeaniles if 
not im flown 

Last CPA carned 272,685 do 
mest ind international passcngers 


264,366,231 With 
its eve on the long-haul side of its buss 


Te 


routes 


route-miale 


youl 


(rive revcniie miles 


ness, the amhne has big plans for the 
firture 

4 $20 million expansion program now 
under way include 
Bristol Britannia turboprops, a new 
hangar and other facilities at its Van 
and an imecrease im person 
DC-OBs of an order 
And the 


route 


purchase of five 


birse 
nel. baght more 
of 1] are still to be 
thine as about to 
from ‘Toronto and Montreal across the 
Atlantic to Lisbon 

But for the present CPA must serve 
its 29,718 mules of internetional routes 
from Vancouver to the Onent, Aus 
traha, South America and Murope with 
a fleet of seven DC-OB's. Inauguration 
mm fune of Loronto-Montreal-Lisbon 
service will rane the total to about 31 
HOO rake ind it will be September be 
fore more than seven planes are flving 


COMIVCT 


delivered 


open a new 


the entire network 


Maximum Utilization 


Pwo factors particularly favor 
utilization of CPA 


WAN! 


peethin long Tiatigee 
planne 

@ X-shaped pattern 
loncest 
base and maintenance 
the center of the N 

e Scheduling flexibility 


casonal Charactermstics of the 


formed by the 
with at 
headquarters at 


vor lanne route TAT 


provided by 
bahinced 
rrcue 

Qe stroke of the 
sbiapre trotcle 
Zealand, Viji 


ponte ( 
rotnts pattern \ 
from Australia via New 
md Phawan to \ 
) polar path to Anestes 
cham Lhe other 
Bicone Vue Via 
City to Vancouver and on 
Paciic to VPokvo and Tong 
breaks off the N 
md runs to Loronto. Phe 
ill extend this segment to 


North At 


HICOMING I 


from 
Nik AICO 
«ro thre 
Kong. A 
it Mexico 


new La 


Prohke run 


| hhh incl 


horter route 
Cots 
bon SCTV C6 
Montreal and on 
heanntuc 

CPA vets about 10.5 In 
from ats DC-OB 
to ¢ (>. Rose, maimtcnance 
for the airline, Atreratt are 
they end up at the Vancouver mamite 
00-hour mark tor 


over the 
i chay utiliz 


ition now. according 
planner 


\¢ he cul al sO 


nance base near the 


42 


inspection, C. G. Rose told Aviation 
WeeK. 

Here's how the airline's planes can 
cover the major segments and 
at Vancouver at the right time 
for maintenance 
eWhen Lisbon service 
DC-6B can fly” from 
Mexico City, make two round trips be 
tween Mexico City and Lisbon, then 
return to Vancouver with 115 hours of 
flight time logged 
¢ Another plane will be routed 
couver Mexico City, make two 
trips between Buenos Aires and Mexico 
City, then return to Vancouver at the 
SS-hour mark. ‘he two aircraft 


route 
Arrive 


begins, onc 
Vancouver to 


Van 


round 


above 


thus have provided two complete round 


trips between Europe and Vancouver 
and South America and Vancouver, as 
well as two round trips between Mexico 
City and both Europe and South 
Amenca 
@A third DC-OB can mak 
trips between Vancouver 
Kong, arriving at its home 
104 hours of flight time 
@ Fourth plane will fly from Vancouve: 
to Svdnev, return to Vancouver, then 
make a round trip over the polar rout 
to Amsterdam back. ‘Time: 103 
hours 

Ihe Mexico City junction has the 
effect of increasing frequencies without 
dding aircraft. ‘Vhus a flight out of 
Vancouver carrving Hlong Kong-orig 
inating passengers to Buenos Aires will 
came m to 


two round 
and Hong 
base with 


and 


nck up who 
| | 


passengers 





Mexico City on the airliner from Lis 
bon 

Above scheduling, which 
for only part of CPA's flect, illustrate 
the extreme flexibility provided by the 
route pattern itself. Another big ad 
vantage is the balanced 


mand of the airline’s routes 


account 


scasonal cle 


Seasonal Schedules 
from Vancouver, CPA 


ites two weekly round trips to Hong 
Kong, two to Buenos Aires, tw to 
Amsterdam, four to Honolulu, one to 
Svdnev. In addition, there are four 
veckly round trips between Mexico 
City and ‘Toronto. When Lisbon ser 
ice 18 maugurated May 30, three Hono 
lulu schedules will be canceled, two 
Mexico Cityv-Toronto flights will be 
dropped, two Amsterdam flights wall be 
idded, and Mexico City-Lisbon 
flights will be scheduled 
Winter is CPA's best 
Honolulu) business, which 
during the warmer months 
to Amsterdam, on the 
hand, is better in the summer 
fore, pulling off Honolulu 
ind adding polar flights keeps the ai 
trafhic 
Poronto and 


now opel 


two 


scason for 
tapers off 
Polar route 
other 
‘Ther 


schedulk 


busimess 


planes where the Warrants 
Similarly, traf 
Mexico hits a peak during the wintes 
o the taken off that run 
in Mav won't cost much business dur 
ing the slacker summer season between 
Canada 


and Mexico. And, happil 
CPA can expect its best Toronto ang 


between 


two schedules 


CPA’S INTERNATIONAL ROUTES span 31,000 miles, with handy crossroads at Vancouver 
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Montreal to Europe business during the 
summer, when its new Lisbon flights 
begin 

As one-a-month deliveries of the DC 
OBs start in May, the airline will begin 
three present planes out of 
service for overhaul at the rate of onc 
1 month. Thus, through August the 
effective flect total will remain at seven 
and there'll be the new route to serve 
But because of the 
the pinch wouldn't be felt until fall 
ind by then the flect will be bigger 

Besides its international runs, CPA 
operates 9,663 miles of domestic routes 
with a flect of 14 DC-3s, cight C46 
five Convair 240s. two Otters. one 
DC-4 and two Cansos—converted Cata 
lina flving boats 


pulling 


scasonal situation 


Unusual Situation 


The airline’s situation is unusual in 


two further respects, one favorable and 


FIVE BRISTOL BRITANNIAS have been ordered by CPA for its long-range routes. 


one something of a handicap 
© As a wholly-owned subsidiary of Cana 
dian Pacific Railroad, the airline enjoys 
i highly advantageous financial position, 
lor one thing it utilizes facilities and 
ervices of the parent company's world- 
wide organization 
© As a potential competitor of govern- 
ment-owned ‘Trans-Canada Air Lines, 
CPA is restricted by an official policy 
which keeps it off TCA transcontinental 
ind overseas routes 
Of CPA's directors, only President 
G. W. G. MeConachie and Executive 
Vice President R. W. Ryan are not also 
directors of the railroad corporation 
When the airline needs money for 
equipment, it can go to the railroad and 
which of much 
less painful way to find capital than 
must use The railroad, 
CPA's purchasing 
variety 


borrow it course is a 


most airlines 
in fact 
department 


idmunister 


making po ible a 


C-46 modification is accomplished by CPA in its Vancouver maintenance headquarters. 
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of economies for the airline. Many sup 
ly items become available to CPA at 
vig savings—for example, airplane car 
peting manufactured by a CPR sub 
sidiary. 

The railroad’s public relations people, 
as another example, are assigned to 
subsidiaries such as CPA 

Canadian Pacific Railroad sales offices 
all over the world are tied in with the 
airline, and in many cases the parent 
corporation's three transportation serv 
ices—sea, air and rail—are sold in combi 
nation 

Before World War II, Canadian Pa 
cific operated a flect of ships across the 
Pacific, all of which were sunk during 
the war. McConachie went to CPR's 
board of directors and convinced them 
that replacing the ships with airplanes 
would make better long-range economic 
sense even if there were losses to begin 
with. First CPA transpacific services 
were subsequently started with four 
Canadair 4s (DC-6s with Merlin en 
gies) 


Untavored Position 


The airline's relatively unfavored po 
sition with the Canadian government 
was highlighted during the moves which 
led to award of its new route to Lisbon 
According to some reports, the govern 
ment gave CPA the route only to 
climinate an clection issue. In so doing 
the Minister of Transportation reviewed 
government policy regarding the air 
lines’ European operations Trans 
Canada Air Lines is the Canadian air 
carner designated by the government 
to operate transatlantic service to Euro 
CPA has been ce sig 
international 
scheduled au from Montreal 
to Lisbon and also to Madrid The 
government has reafhrmed its policy 
that I'CA is and is to be the Canadian 
air carrier for service to other European 
points not at present served by a Cana 


pean points 
nated to operate 


CTV ICCS 


dian air carnet 

If CPA's Lisbon /Madrid service wer 
extended to Rome, it would link hand 
ily with the carner’s Polar 
Amsterdam and maintain the 
route pattern 

McConachice told Aviation Week 
however, that his airline has no inten 
tion of going to Rome “that’s TCA’s 
He also said there are no present pro 
transcontinental 


route to 
flexible 


pects of a route be 


cause he foresees no change in the 


government's position 


Expects Gross Increase 


CPA's president feels the 
“scratched the 


expect 


Olpall 
surface im if 
to do a @ 
business of $60 millon in 1961, ce 


pared with a 1956 gross of “close to $4 


has just 
development be 


million.’ 
CPA's 


not made publi 


ictual operating figure 


/ moh 








NOW ALSO FOR AIRPLANES SUCH 
AS AERO COMMANDERS, TWIN 
” | BONANZAS, BEECHCRAFT SUPER 18's, 
CESSNA 620's... 


One of the greatest boons to modern 
flying has been the weather radar. It 
enables the pilot to scan the weather 
miles ahead and fly a smooth path 
around or between turbulent areas and 


“ne avoid extensive detours. 

* 

ail or wa 6 And now weather-radar comfort —hith- 
¥ en ’ ret - 


wane erto the exclusive feature of large trans- 

pill» 
™ port airliners—has been made available 
for ships where weight, space and power 


n y : 
; Cal 
. are at a premium. 
7 If you use the aircraft of the types 


- gan mentioned above, by all means learn 
a about RCA’s AVQ-50 Weather Avoid- 

: ance Radar. 

aL > : 
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the parent corporation's operation 

MicConachic was aboard a Bntanmia 
that lost an engine en route from Van 
couver to Honolulu a few weeks ago 
nd turned back to San Francisco. ‘This 
didn't worry CPA’s president, although 
the airline has five of the Bristol turbo 
props on order, 

The incident “really sold me on the 
urcraft,”” McConachie said, adding that 
the plane’s performance after an oil 
lcak shut down one engine was “fantas 
ie." 

Ihe Britannia, McConachie con 
tends, will do anything a turbojet will 
do “only slower and cheaper.” CPA 
has not ordered jets, but is “sitting and 
waiting—we're going to ride this panic 
out.” He feels that CPA will suffer 
tough competition for a vear or so 
against the jetliners, but can still order 
them im time for 1960 delivery when 
other airlines have gotten the bugs out 
of them 

“We've never bought an airplane 
that wasn’t flving,”” McConachie says 
IIe includes the Boeing 707 in the non 
flying category because production mod 
cly will differ from the prototype. CPA 
was ready to accept delivery of Comets 
for Pacific service just before the British 
jets were grounded 


Reciprocal Rights 


The CPA official feels strongly that 
Canada and the U.S. should be much 
freer im granting reciprocal landing 
rights in their respective countries. ‘The 
governments should “act like civilized 
people” and stop “all this poppycock” 
of stopping people at their borders, 
according to McConachie 

I.xamples of transborder routes CPA 
might consider profitable if nghts were 
granted are Vancouver-Miami, ‘Toronto 
to Los Angeles or San Francisco, Van 
couver-Chicago, ‘Toronto or Windsor 
to Honolulu, McConachie said 

McConachic raised a few evebrows 
last vear with a statement that he was 
“scnously considering” linking Aus 
tralia and New Zealand with Europe 
via Argentina and the Antarctic ice 
( ip 

He maimtains that there's “nothing 
to it” operationally in flving such a 
route, but doubts that bilateral agree 
ments could be achieved to make such 
CTV ICC possible 

CPA’s load factor on its interna 
tional routes averages about 50%, the 
urline’s president reports, and would 
be about 75% but for the addition of 
new routes. Polar route load factor is 
ibout 75% now, MecConachie says, 
Vancouver-Orient runs about 63%, 
Australia route is about 45%, and Van 
couver- Buenos Aires is apoat 35% 

CPA discovered an unexpected trafic 
dividend in developing its Orient ser 
ice-long-haul business from the Far 
Fast to Latin and South America. Im- 
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AIRLINE OBSERVER 


> Edward Curtis, Presidential aide for airways planning, is being urged by 
close associates to reconsider his plans to return to industry after completing 
his report on aviation facilities planning. Curtis has emphasized that the 
sroposed new airways modernization board (AW April 15, p. 29) should be 
waded by a man with broad technical and operational experience, but 
colleagues believe that his political stature and high-level connections would 
be more valuable in the new post than techmecal background. 


> Airways Modernization Board recommended by Curtis parallels the 
organizational structure proposed last July for Air Navigation Development 
Board by Milton Amold, vice president of the Air Transport Assn. (AW July 
9, p. 40). Amold, in testimony before the House Operations Subcommittee, 
urged the addition of a third member to ANDB who would be appointed by 
the President and confirmed by the Senate to sit with voting members of 
the Departments of Commerce and Defense as a means of breaking the 
ANDB deadlock. Amold also suggested that a majority vote should be 
decisive just as Curtis has recommended for his board. 


> Civil Aeronautics Administration is conducting tests on helicopter instru 
ment flying in a move to advance scheduled helicopter service to an all 
weather operation and climate the necessity of the “sce and be seen” 
principle for helicopters in high-density arcas 


> Civil Acronautics Board reported to the House Appropriations Subcom- 
mittee that its personnel complement had decreased from 684 in 1948 to 
621 in 1956. Emphasizing the need for an increased staff, Board Chairman 
James Durfee told the group that 557 applications were pending on the 
formal docket as of Dec. 31, the majority of which involved route authoriza- 
tions that had been on file for over three vears, 


P Qantas Empire Airways will make a new bid for a route across the U.S 
to England. Australian Director-General of Civil Aviation, D. G 
Anderson, will arrive in the U.S. next month to resume negotiations 


> Civil Aeronautics Administration post of assistant to the administrator for 
legislative affairs, vacant since it was authorized two years ago, was filled 
today when Preble Staver, former Air Transport Assn. assistant to the presi- 
dent, joined the CAA to take over the position, 


© Capital Airlines last week — a Waco 9 biplane powered with an 


OX-5 engine from Pittsburgh to Cleveland in commemoration of the 
company’s 30th anniversary The two-place aircraft is the same model first 
flown on Capital's basic air mail route and was piloted by Merl Moltrup 
who made the inaugural run April 21, 1927 


> KLM Royal Dutch Airlines claims to have handled more east-west trans 
atlantic export cargo than any other carricr during the first quarter of 1957 
Machinery accounted for the largest proportion of freight shipped by the 
airline and included agricultural implements, automobiles, aircraft and con- 
struction equipment. Textiles and wearing apparel ranked second, 


PAu Trafic Controllers Assn. will propose a comprehensive educational 
program to help reduce existing confusion on proper rules governing IFR 
Controllers charge that both pilots and controllers ar 


holding patterns 
Confusion exists 


often not clear on proper holding pattern procedures 
they say, because there is no single reference on the subject. 


P Deutsche Lufthansa Airlines has signed an interline agreement with cight 
steamship lines that permit passengers holding roundtrip transatlantic tickets 
to switch from air to sea or from sea to air on return trips. 


© Civil Acronautics Board Chairman James Durfee predicts that air travel 
will exceed railroad passenger mileage for the first time next vear. Durfee 
told the House Commerce Committee last week that commercial airlines 
flew 22.3 billion passenger miles last vear as compared with 23.6 bilhon 
passenger miles recorded by the railroads. The Board chairman forecast 
a continuance of the trend with the airlines moving into first place in 1955 











When Aircraft Engines 
Need Protection Most... 


Take-off — the time when throttles are firewalled — when engine heat’s near 
hottest. That’s when aircraft oil must prove its dependability. An engine's 
performance is only as reliable as the oil that lubricates it. Today, 45% of the 
oil used by major scheduled airlines in the U. S. is supplied by Sinclair. 


There is no better proof of dependability. 


SINCLAIR AIRCRAFT OILS 


Sinclair Refining Company, Aviation Sales, 600 Fifth Avenue, New York 20, N. Y. 





factor in this traffic, 
that Onentals can 
overfly the U.S. and thus obviate the 
necd for anv kind of U.S. visas. About 
20% of CPA’s Hong Kong-Vancouver 
passengers continue to Mexico or South 
America. Similarly, 
\ustralia-Vancouver route continue to 
\imsterdam and thence to the United 
Kingdom (about 20° of them) 


migration ms a 
sided by the fact 


passengers on the 


Reorganization 


The airline's trafic and sales organ 
ization has been reorganized during the 
past vear, according to Brvan Renwick, 
vice-president — trafhe Increased sales 
efforts especially will be made in East 
erm Canada as CPA enters this “biggest 
Canadian market with = service to 
kurope as well as Mexico and South 
America. Renwick feels the Lisbon 
South America service is a “significant 
new route,” linking the South Amer 
can countries with antecedent countnes 
in Europe such as Portugal and Spain 

All the airline’s international flights 
ire mixed, with toursts running about 
+ to | over first-class passengers, accord 
ing to Renwick. Britannias also will be 
flown im mixed configuration 

CPA expects to hire 
this vear, . a total of 250. Personnel 
now total about 1,800 throughout the 
with 1,200 of them in Van 
The airline is spending $1.4 


50 more pilots 


svstem 
couver 
million on a new hangar and maint 
nance facility, which is scheduled for 
completion in time for the first Britan 
nia delivery in September. Other ex 
pansion items include a $750,000 office 
extension and a $755,000 DC-OB simu 
lator 

The airlne is modifving eight C-46s 
formerly used in Dew Line operations 
aircraft for their 


1 passenger cargo 
The planes will 


northwestern services 


cat 40 passcngers 


Northwest Jet Order 
By August, Nyrop Says 


Onent 
expects to make a decision within four 


Seattle—Northwest Airlines 
months on purchase of seven or cight 
Bocing Intercontmentals or Douglas 
DC-Ss, Donald W. Nvyrop, Northwest 
president, said here recenth 

The long-range jets would be 
in Seattle Tokvo and Seattle New 
CIVIic¢ Nvrop said They 
1960 

of cight to ten Lockheed 
hlectra. turboprops or four to five 
medium-range jets, such as the Boeing 
Model 707-120, also is reported under 
short-medium range 


used 
York 
would enter 
crvice mM 

Purchase 


consideration for 
signiments 
Northwest will double its 
facilities at Seattle-Tacoma Interna 
tonal Airport by 1960 at a cost of 
more than $2 million, Nvrop said 


h Wigalr 
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Denial of Capital Family Fare Plan 
Recommended by CAB Examiner 


Washington—Disapproval of a Capi 
tal Airlines family fare plan that extends 
the reduced rate to include Saturdays m 
mid-week davs has been 
recommended by Civil Acronautics 
Board examiner Merritt Ruhlen 

The Capital tanff became effective 
March 30 when the allowable suspen 
s10n period of 1S80-davs clapsed pnor to 
the completion of the CAB investiga 
tion of the petition 

Although the Board requested Capi 
tal to voluntanly postpone the adoption 
of the plan pending a final CAB deci 
to mtroduce the 


addition to 


sion, the airline chose 
tariff with an extensive promotion cam 
paign designed to attract Saturday fam 
ily traffic 

In his initial 
Ruhlen found the 
furmily fare “unduly 
and preyudicial, unjustly discriminators 
how 


recommendation, 
extension of the 
plan preferential 
and unlawful He did conclude 
ever, that the proposed fare falls 
in the zone of reasonableness,’ 
bureau counsel held that the tanft is not 
unlawful 

If the Board upholds the examiner's 
+ CAB order for the can 
cellation of the tanff would now be rm 
quired Amencan Delta, National 
Northwest and United have opposed 
the Capital plan 


How Plan Works 


The family fare plan, which permits 
the head of a family purchasing « full 
fare ticket to buy passage for cach mem 
ber of his family at half-fare, has been 
in effect over all routes of all trunk 
airlines since 1945, Passage with such 
tickets mav be used only between Mion 
day noon and ‘Thursdays 
Capital plan adds Saturday to the period 
that has fluctuated shightls 
ity adoption 

In its petition on the 
( iprtal sued that the 
Saturday as a family-fare-plan day would 
divert a portion of its peak Friday 
trafic to Saturday, thus creating space 
for briday weorflow trafhy 

The airline cstunated that the 
plan would increase 
$571,272, net 


with 


scl the 


conclusions 


noon | hae 


only SINCE 
revised plan 
iddition of 


exten 
sion of the imnual 
passenger revenues by 
operating mcome by $255,595 

Capital ul Saturday trafic was 
26% lower than its average dav traffic 
Only 10% of its weekly traffic 
ned on Saturdays, the aimlne said, as 
compared with 16%. On Fndays Cap 
ital added that Mondavs are 
weakest dav in terms of 


iS Car 


the ,ccond 
vi» nge rs 


Airline Opposition 


American Aitlines reported a similar 


pattern but other carriers 
found Saturday to be 
trafhie day. National Airlines said Satur 
dav was second only to Sunday trafhy 
with Wednesdays developing the 
of the week. Monday 
weakest trathe day 
md United 


opposition 
1 relatively strong 


wise, 
stnallest: volun 
was found to be the 
for Delta, Northwest 

In a check of its reservations cards at 
New York, American found that 31% 
of ats) first-class Saturday trathe con 
sisted of with 15 on 


bridavs and 20° 


famuly groups 


on Sundays. In view 


ot these findings, the auhne estimated 
that if all Capital’s family group trafhe 
on bnidayvs and Sundavs diverted 
te Saturday it S907 S06 
mrvuallsy 

\ll OPposmg | 
they would be 
Saturday plan if Capital os 
continue the tant 


would cause an 


Were 


would lose 


ners Compliuned that 
required to adopt the 
illowed to 
Amencan estimated 
the move mnual diver 
sion of between S700,000 and $2.5 mul 
hon from its regularfare trathe 

United 
least S67 
the famuly fare plan is adopted generally 
on Saturday 

In making hi ree 
wast the mclusion of Saturday 
plan examiner Ruhlen suggested a CAB 
vestigation of the overall family plan 
He added 

In such 
should imclude as an issue the 


priate 


estimated a reduction of at 


O00 wm annual revenues if 


onnnendation 
inn the 


Board 


ippro 


in investigation, the 
idjustment to be made in all 
passenger fares if the family fare 
is found to be unlawful. ‘Thais 
prevent 4 fare merease if the famulsy plan 


were Clanmated 


Delta Places Stock 
On N.Y. Exchange 
Air Lines last weck became the 
domesti trunkline to be listed 
York Stock Pexchange 
P mayor US, trank airlines 
mad Northeast, which 
American Stock Ix 


vet mcluded on the big 


Delta 
tenth 
on the New 

Of the | 
only Contmental 
irc: listed 
change irc not 
New York 

barst trading of Delta common stock 
took Wednesday following ap 
proval of the listing by the Securities 
md kxchange Commission and the 
New York Stock Exchange. The com 


urrently to 


on the 
board 


pl me 


pany s outstanding share 
tal 1,122,525 

Svinbol of the airline on the ticker 
will be DAT Mollugh & Co 
have been designated by the Exchange 
us the specialists for the Delta stock on 
the kxchange floor 


Lenart 





- Wile 


To Improve Aviation Now—Part I 


Phe general emphasis on air trafic control for the future has tended to 
obscure the lagging devclopment of our airports and landing equipment 
a situation not waiting for invention but rather installation. Many air car 
ner cancelations, and most of the trafic jams, today can be laid on the 
threshold of these airports, The recent record-breaking flight of the Boeing 
707 illustrates our phght. Washington National couldn't handle the ai 
plane, Idlewild wouldn't. Hence Baltimore. Our dreamy trafic control 
system of the future will be wasted until we begin at the ramp and work out 

‘To be sure, we can't go on pourmg concrete and building “finger gates’ 
forever. But to park X number of aircraft we need X number of square feet 
of ramp space—termimal capacity is no misters Ihe airlnes themselves 
could help here by doing everything possible to reduce the ground time 
per plane im order to imerease hourly capacity 


Parking Area 

Moving from the ramp to the runway we find that anything much less 
than 7,000 ft. of pavement today can best be classified as parking area. To 
handle the larger jets of the fature we will need 10,000 ft. ‘Therefore, if 
you own a major terminal and wish to continue as such it is heartily recom 
mended that you provide at least two runways of thaapproprate dimension: 

‘Next we paint. AIL ILS runways should come equipped with CAA TSO 
NIOA Runway Pamt Marking. And please fellows, it won't last forever so 
do keep a brush and bucket handy 

Now clectncity. ILS runways should be adored with modern high 
intensity edge hghting using 100-ft. longitudinal spacing. This means 
ANC ‘Type C-l lights or equivalent. Actually narrow gauge, flush runway 
lighting is probably the commg vogue but exact mstallation data will have 
to wait for final flight tests 

Need we mention approach hghts? Complete configuration A (center 
line) systems plus flashers should be attached to cach ILS runway. Where 
real estate docs not permit the full 3,000 ft., put im as much as possible 
If vou have a sheer chff at the end of the runway, provide configuration A 
threshold marking plus two condenser discharge lights lke those tested 
and used on Runway 31L. at Chicago Midway 

Also, if you contemplate unimterrupted big plane service at your terminal, 
two complete ILS and approach light systems are needed. Cross countr 
barnstorming to complete a circhng approach is simply not the way to 
operate modem aircraft 


Adequate Visual Aids 


The standardization of these handy little guides to finding a runway 
can hardly be overemphasized. All effort and money involved in the air 
plane, its flight, the trafic control system, the radio aids, the ILS and the 
gaudy terminal might as well be poured down the drain if the pilot is not 
provided with adequate visual aids for landing. ‘hese visual aidy must be 
considered as much a part of the ILS as the glide slope and localizer. Their 
design and installation should not be left to local option 

An integral part of the landing system also is the cockpit instruments. 
lo this end there must be a change m existing CAR to permit use of the 
new “TI” panel. Omutting this has the same effect as forgetting the approach 
lights or any other essential ingredient. 

The plea for most of these items is not new. On and off for the past six 
years substantially the same requirements have been outhned in this column. 
For the past six years very little has improved at the local acrodrome. How 
can we possibly discuss supersome travel via push button control in 1970 
when we don't even make use of existing know-how? 











SHORTLINES 





> Bocing Airplane Co. senior vice-presi 
dent Wellwood E. Beall predicts that 
European airlines may double the or 
ders for jet transports they now have 
with U.S. compamies. Beall says most 
of the carriers with jets on order will 
have to imcrease their orders to mect 
route commitments and that. carriers 
with no present orders will have to 


place them soon 


© Pan American World Airways will 
begin daily first class-tourist combina 
tion service between New York and Lis 
bon on April 25. Douglas DC-7Cs will 
be used on four flights without refucl 
ing stops at the Azores. The remaining 
three flights will use Douglas DC-6Bs. 
Phe new service will be scheduled mto 
Lisbon and continue on to Barcelona, 
Nice and Rome. Pan Amencan wall be 
gin daily tourist flights from New York 
to Nassau with Douglas DC-7Bs on 
April 28 


> Braniff International Airways, Inc., 
will mangurate Douglas DC-7C service 
between the U.S. and Latin America 
on Mav 16. The new twice weckh 
flights will operate out of New York to 
Washington and Miami by interchange 
avgreement with Eastern Air Lines*and 
continue to Panama, Lima, Sao Paulo 
nd Rio ce Janciro Ihe service will 
be a first class-tourist combination 


> United Air Lines will operate a new 

men-only” flight between New York 
ind Chicago beginning April 28. ‘The 
new flight will feature steak dinners 
losing market quotations, pipe and 
cigar smoking 


> American Airlines will offer Douglas 
DC-7 service from Boston to Cleveland 
and St. Louis beginning April 28. Effec 
tive Mav 1, the airline will begin DC-7 
Mercury service from Boston to Chi 
cago and San Francisco with a sched 
uled flight time of 10 hr., 20 min. Both 
flights will be on a first-class basis 


> United Air Lines (wil construct a 
$2 million hangar at' Newark Airport 
with completion scheduled for the 
middle of next vear 


> Northwest Airlines will begin Douglas 
DC-7C service on it’s Seattle-Tokvo 
route beginning April 28. With this 
new service, the airline will offer daily 
service over its transpacific route for 
the first time. The DC-7Cs will operate 
on a four round trip a week schedulc 
The remaining three schedules will be 
flown with Lockheed Super Constella 
tions. Northwest will have all DC-7Cs 
on the transpacific route by fall. 
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MECHANICALLY SIMPLE ball piston unit shown being assembled in 20 KVA drive re- 
places conventional cylindrical pistons, connecting rods and bearings. Its use results 
in a more compact, lighter weight constant speed drive with fewer moving parts. 


GENERAL ELECTRIC DEVELOPMENT SHOWS 
How Ball Pistons Cut Size and Weight, 


Simplify Hydraulic Drive Design 


General Electric Hydraulic Constant 
Speed Drives offer outstanding space and 
weight savings and design simplicity for 
any 400-cycle a-c electric system. You can 
aircraft 
generator for use on piston, turboprop, or 


combine these drives with any 


turbojet engines 


UNIQUE BALL PISTON DESIGN is the key 
to the small size, lightweight and mechan 
ical simplicity of these drives. Operating 
on the simplest of principles, this radial 
piston hydraulic transmission uses pre 
cision steel balls in place of pistons, con 
necting rods and bearings. Extensive test 
ing and thousands of hours of operational 
flying have proven this maintains 
4 


high efficiency and reliability 


unit 


FEWER MOVING PARTS are required with 


For example, since the balls 
and roll on the 


this design 
are free in the cylinder 
race, no separate bearings are needed to 


prevent contact friction, and the usual 


piston and connecting rod bearings are 
eliminated. The 
further cuts size and complexity 


use of a journal bearing 
What's 
more, the mechanical governor system, 
which provides steady state speed control 
* 1°,, is an integral part of the 
Easily 


simplify maintenance 


within 


transmission accessible parts 


COMPACT AND SELF-CONTAINED, a 
typical 20 KVA drive measures only 8! , 
inches long and 9', inches in diameter. It 
35 Ibs. A typical 40 KVA drive 


measures 11 inches 


weighs 
inches by 11 and 


weighs 52 Ibs 


Progress /s Our Most /mportant Prodvet 


GENERAL @® ELECTRIC 


ee 


LIGHTWEIGHT 20 KVA DRIVE weighs 35 
Ibs. It 32 hp over full 
input speed range of 4300 to 8300 rpm. 


delivers rated 


Laurel 


COMPACT 40 KVA DRIVE weighs 52 
Ibs. It delivers 63 hp over full input 
3700 to 8300 rpm, 


speed range of 


Fine control to #1/10° 
and automatic paralleling can be provided 
with all General Electric Hydraulic Con 
stant Speed Drives. For more information 
General 


frequen y 


on these drives contact your 
Electric Aviation and Defense Industries 
Sales Office, or send coupon for bulletins 
Section A218-15, General Electric Co, 


Schenectady 5, New York 


Please send me the following hydraulic 
consiant speed drive bulletins: 


Descriptive bylletin, GEA-6274 
Theory of Operation, GET-2480A 


immediate project reference only 
Nome 
Position 


Company 


City 


———----------------- 








While this s missile is in flight... 


and simultaneously played back 


for computer use 


Developed to record and reproduce missile data, Consolidated’s 
new 5-752 Magnetic Tape System is also ideal for wind 
tunnels, engine test stands—wherever high speed acquisition 
of large amounts of precise data is essential. A compact, 
complete Magnetic Tape Recorder and Reproducer System 
housed in one steel cabinet, the 5-752 handles analog, 
PDM, and FM signals... provides seven individual tape tracks 
for simultaneous recording of separate signals on 12-inch 
tape. It also handles 4, 44, and 1-inch tape widths with 

a capacity of 5000 feet of 1.5-mil tape. 


CEC’s new magneti« 
TAPE RECORDER/REPRODUCER SYSTEM 


Frequency range of the 5-752 is from 0 cycles to 100 ke 

Six tape speeds are provided in three groups—60 and 30 ips, 
15 and 7.5 ips, and 344 and 1% ips, with switching selectable 
from the front panel. Contact your nearby CEC field office, 
or write for Bulletin CEC 1576-X1 


Consolidated Electrodynamics 


300 North Sierra Madre Villa, Pasadena, California 


OFFICES IN PRINCIPAL CITIES THROUGHOUT THE WORLD 





MAP SHOWING Woomera location in relation to Sydney, Melbourne and 
Adelaide. Mushroom burst is sited on Maralinga, permanent atomic test site. 


HARP (High Altitude Rocket Projectile) con 
be fired from Woomera during International Geophysical Year 


monly known as Rockoon will 


UPPER ATMOSPHERE research vehicle Skylark is loaded 


into 58-ton launching ramp 


Missile will reach 120 mi, 


British Speed Woomera Missiles Work 


Adelaide, South Australia — Sovict 
Premier Bulganin’s scarcely veiled mis 
les threat at Suez-time Britam 
v and revised concept ha 
ided thie 
dustry into a 


and 
defense 
country’s guided weapon 
burst of energy 
Word has gone out officially that to 
ont, is to be IRBME and 
ICBM project 

Ihe order also was passed to extend 


piven to 


\W oomera Range to give maximum oO 
nd distance. Uhis wilkb« up to rough! 
OO a. (IRBM rari), and « 
lear to the Indian Occan Clirist 
Island As distinct from: the 
Pacihe group where th 
bomb test irc to b 


i distance of rough) 


vontu 


sun 
: : 
named 


{ kK Tie 


ld next month 


gaton 


rt) an 
Ihe recent U.K.ULS 
cared the way tor Bntam to cept 
ne US guided we pon to tide over 
need, but thi th 


uinmut talk 


mnmediat 
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best, can only b 


bor one thing the radar network which 


1 temporary measur 


will control Bntaimn’s outer defense mn 
different than U.S 
extensive 


videl tom 


mad con equentl idoption wt 
mussiles other than those built express! 


for the | kK 
theout 


it Tar 


onsiderable problem mid « 


hookup cannot be 
pense 

It mt 
mv ULS 
of the W 
vill be of a type 

fit unto the 
But wh " 


Hic Te hie ha 


likely, therefore, that 
idopted as a result 
Bermuda talh 


which do not rel 


liighls 
VC pon 
ishington and 
radar scanning tom 
Britain mm the position 
to hop ibroad for hard 
sare When, for LO vears or mor hi 
| i been ar signing mad developing 1 
les of her 
Basicall the answer go back to 
i947 when staff planner it the UK 
Defense Ministry figured there 
| global war requiring 


own 


vould 


nuded 


1 no 


Weapon is then epitomized by the 
CGennan \ within LO years 

Phe planners fig that 
cliate obviated and a 
lumited budget 
could be adopted with something 
ike 19 i the turgct cate fo 
scapons to replace the bomber, fighter 


ured motor 


veapons could be 
onserved if a long-range 


poli 


nad antiamcraft guns 

Broadh. the U.K tem of getting 
from the idea stage t 
operation 3 ilong these lines 

@ tlic British Aw Ministry, thinking 
tcrms of the next stage of aucraft de 


clopment ind the necessary armament 


widod missile 


m the case of au-to-au 
trrclne thre 
out if 
@ ily 


wi pon i 

overall requirement and set 

mid goncral 
Noinusts 


mianutactus 


viCcw 
Supplh 
number oft 
thank 
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pecihcation 
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From actual photo taken 
4 few minutes after Lind- 
bergh took off. 


LINDBERGH Lands in Paris 


on Goodrich Silvertowns 


able resilience of Silvertown Airplane Tires, Capt 
Charles E. Lindbergh in his Ryan monoplane ‘Spirit 
of St. Louis’ won his fight with death and distance. The 
stalwart cushioning of Silvertowns absorbed the landing 
shock of the first airship to fly from New York to Paris with- 


Sette rent across the sea! Landing on the depend- 


@eut a stop. 
Silvertowns started Lindbergh safely om his way past the 
dangerous, critical seconds of the take-off at New York 
Silvertowns delivered him safe at Paris safe from the 
fateful impact as his eagle plane swooped from the sky, and 
slammed its wheels down on Europe. 
The first thirty seconds of the flight the last thirty 


seconds of it! 


The first 1,000 feet on the ground after Lindbergh cried 
Okay" and they jerked the chuck blocks away from the 
Silvertown-shod wheels! The last 1,000 feet as the great 
monoplane hurtled across the Paris landing field 


These were seconds of held breath and tense nerves 
Would the tires stand up as the 5,150 pounds of the loaded 
plane hammered and battered them along the runway? 
Would they hold the 
46-foot wingepread of 
the eagle ship true to 
the course? 

Would a« tire fail in | : = +m ons eee” 
é ig SO OO” | 


those seconds of grave oho? 


stress? A blowout 
spelled the end of the 
magnificent venture, 
perhaps with a «till 
greater adventure for 
the man in the cockpit. 


The B. F. Goodrich Rubber Company, Akron, Ohio 


Leas than a minute of time, yet an eternity of suspense, the 
overseas plane thundered along the gauntlet of disaster 


Silvertowns held! Their sinewy strength, their sturdy 
cushioning stood the stress and strain that had doomed a 
thousand flights. Capt 


landed safe. 


Lindbergh soared away safe and 


Silvertowns met the test ar they met it when this un- 
heralded challenger, Capt. Lindbergh, started on his flight 
from San Diego to New York and made it in less than twenty- 
three hours. 

The dash through the clouds to Paris was a matter of 
gasoline, courage of the intrepid voyager of the skies and 
Silvertown tires in the taking off over here and the landing 
over there 

The ‘Spirit of St 


equipped airplane, instruments and parts the mearest to 


Louis’ sped overseas a perfectly 
perfection ever assembled 

Captain Charles Lindbergh built it quietly at San Diego, 
counting on its mechanical perfection as well as his skill 
and courage to carry through to the goal 

And when it came to tires he fortified the security of his 
plane with Silvertowns. He underwrote the safety of his ven- 
ture with the tires that 
have through years met 
the test of great mo- 
ments of competition. 

He called to his aid 
the 


strength, the same de- 


same flexing 
pendable endurance 
with which Goodrich 
Silvertowns have for 
years served the motor 
cars of the world. 


(Soodrich oSivertowns 


BEST IN THE LONG RUN 


























This ADVERTISEMENT 


appeared in June, 1927 


Now pilots land 
all over the world 
on B.F. Goodrich 


Tubeless 


hes MOST SIGNIFICANT development 
in tires since Lindbergh's flight is 





Tubeless, pioneered and patented by 


B. F. Goodrich. Now in service with 


overseas airlines and military planes, 


B. F. Goodrich Tubeless sets the pace 
because it saves weight, performs better. 


B. F.Goodrich Tubeless Tires are mak- 
ing greater payloads possible by reducing 
weight as much as 120 pounds per plane 
And while saving weight, BFG Tubeless 
Tires offer superior air retention, save 
time and money in warehousing and 
maintenance. That's why the trend is to 
B. F. Goodrich Tubeless 





B. F. Goodrich Tires ‘cross the 
Atlantic’ again on a replica of the 
SpiRiT OF ST. Louts in the Leland 
Hayward—Billy Wilder motion 
picture production of Charles A. 
Lindbergh's Pulitzer Prize-win- 
ning story, THE SPIRIT OF ST. 
Louis’... with JAMES STEWART as 
Charles A. Lindbergh, presented 
by WARNER Bros. 











B.EGoodrich 





AVIATION PRODUCTS 
A division of the B. F Goodrich Co. 
Akron, Ohio 


AVIATION WEEK, April 22, 1957 


HIGH ALTITUDE control test vehicle (CTV) is one of basic research missiles in use at 
Woomera. Missile has sustainer motor. Rocket boosts shear away at burnout 


tables where necessarv, one or some 


times more of these private firms arc 
isked to go ahead and produce a test 


vehicle, with specific accent on toler 


nees, size, weight and space alloca 
fon 

elf this meets with Ministry approval 
a number of pre-prototype models ar 
requested for more extensive examina 
tion and testing 

@ Prototype models follow to iron out 
romaming bugs 

@ Production is ordered with the trials 
of these umits bemg carried out by ser 
from the 


we team immed services 


One Accepted 
binal 


factory progr 


1cceptance depends on 
s through all these 
lo date only one British weapon 

been officially bemg a 
cpted—thr hireflash 
Phe svstem, rigid and exacting, ts simi 
lar to that observed for aieraft produ 


tion. Perhaps the 


imnmounced a 
urto-amw Fairey 


major difference 1 
that few, of any. mussile develop i 


private venture A missile manufa 
turer is not aware of the overall defense 


program and the vast sums involved 
preclude 
the chance that 


mught deve lop 


mdiscrimunate wildeatting on 


omethimg worthwhile 


Reimbursement 


A cost plu vstcm 4 
mburscment of manufacturer 


idopted for r 
effort 
whether the project 4 uecessful o1 
otherwise. Initial testing 3 
mi most case on the ULK rang it 
\berporth and Larkhill or in South 
\ustraha at Woomera. Bac king up thi 
vast Woomera Range, now in the pro 
css of being extended, with its advanced 
tracking network, is the Weapons Re 
carch Establishment at Salisbury, neat 


carned out 


( onsicle t 


Australia 


available here for 


Adelaide South 
ible resource Ti 
checking and proving firing results 

Adjacent to WRE. branches of the 
major ULK. firms engaged in the iaassile 
mdustry have been set up, involving the 
cimployment of possibly the most highh 
tramed technical work force im the 
Commonwealth 

De Havilland one of the oldest « 
tablished companies in the guided mu 
ile field, is one of the major contractor 
It is widely accepted although not 
officially announced that DIT is deve lop 
fighter 


gencrally re 


ing an amtoar weapon for 
imament using what 4 
garded as a reasonably efhoent iw trared 
furget eching fom of 
Short ranged. but of high speed, the 
weapon rs almost hid fuelled 


It is known the weapon is well advanced 


Crirmehance 


certainly 
nd wito the ur otrial tage mil it 
ould well be the next 
unclassified om the AA division 

It wa recenth mnounced = that 
Saunders Roc 4 ocnited wath 
Dit in a new project Phe exact natu 
of the marnage was not announced but 
Supph Minister Hloward Beale u 


the term “manvfold” im announcins 


yCapon to Db 


to be i 


Major Expansion program It Kio 
that SR recenth completed a new wit 
tunnel capable of Mach 3 and as the 
company ws not known to be conte 

plating buulding an amcraft m thi per 
lange, it is suggested that the me 

ture could be a joint effort leading to 
tly 


new urface to-air tissile or oven 


initial stage of the IRBM 


Fireflash 


bairey Aviation was the first Brith 
firm to become established at Salisbu 
nd Woomera It produ ed the bu 
fla I ir-to-ay 4 il] ! 1 


undo! 





PROVEN PERFORMANCE 
in a hermetically sealed 
ROTARY MOTION 
SWITCH 


+ a @ bw vee ft. per hour! Full rating up to 75,000 ft. 
15 AMPS @ 26 V d-« RES. altitude. 

Simultaneous DPDT without ° . 

adjustment. No-slip splined shaft — adjustable or 


fixed actuating arm. 





© A seal — not a packing — bonds shaft 
to case. 


Permits 120° rotary travel —- a minimum 


of 50,000 cycles! 


Long overtravel eliminates need for fine 
adjustment; permits greater flexibility in 
linkage action. 


Tough, drawn-steel case. Rigid two-bolt 
mounting. 


H10-7 SWITCH , ne 
(ACTUAL SIZE) go TOTAL TRAVEL 
7 _-PRETRAVEL : 


MOVEMENT DIFF 


The many switching jobs done best by rotary-motion 
limit switches can now be done even better! Electro- 
Snap's new shaft seal gives you positive hermetic 
sealing, simplifies mounting, saves weight and space, 
and provides a full 50,000 cycle minimum life. 


Elimination of external cranks, cams, links, and other 
gear to translate rotary to linear motion (as is often 

done to permit use of hermetically-sealed, lever type 
switches) reduces weight, space congestion, and 

the need for tedious adjustment. This simplicity gives 

you greater freedom in locating interlock and in- 
dicating switches on rotary mechanisms; allows posi- 

tive linkage attachment. 


\ce, altitude, rain, or corrosive atmospheres cannot Lae — — 
effect this Electro-Snap switch sealed in a dry, inert C “=z}2 Ai = ie 

gas. The steel case protects against shocks; prevents en *: , 

loss of the hermetic seal—also permits tight draw-up <-7}+ §— ~ 

on mounting bolts without “springing” the case. | t 








LAamP(™) ( )MOTOR 
, 


GET PULL ELECTRICAL AND MECHANICAL DATA 
IMMEDIATELY — WRITE FOR DATA SHEET H10 M-4 


1-2—Remote Lamp indicates when arm is fully returned. 


ELECTRO-SNAP 3-4—Motor driving linkage counter clockwise 120°. 


SWITCH & MFG. CO. 5-6—Switch stopped motor ot predetermined position. 


hb 4232 W. Lake S¢., Chicage 24, iil. 7-8—Remote lamp indicates arm at full travel position. 





diy bemg used as a trammeg combina 
tion with Hunter and Swift fighters in 
the UK and with Avon-cngined Sabres 
in’ Australia 

hireflash is a fairly simple dart whose 
propulsion is gained from twin boost 
rockets positioned above and below the 
itself. At burnout, when a high 
upersonic speed is reached, these mo 


miassile 


tors shear awav, leaving the unpowered 
cam nding missile to coast freely for 
cveral miles 

Vickers-Armstrong missile, which fell 

the wavside, was the = airto-au 

vcapon which this company was devel 
ping for arming the Gloster Javelin 
Mark 1. Whether the aircraft or the 
scapon was untimely was not disclosed 
when the contract termination was an 
nounced last vear 

It can be said officially that Ann 
strong Whitworth is currently develop 
ing a naval guided missile, the contract 
bemg with the British Admiralty and 
not as is normal, with the Supply Minis 
tr 

The missile is believed to be 
idvanced although by no means neat 
the production stage Sperry ts asso 
ciated with the control system and Gen 
cral Electric is engaged on the guidance 
work 

The missile has been extensively 
tested at Woomera and it would fol 
low that the next trial stage will be 
from the newly commissioned TIMS 
Girdleness, the Roval Navy's first mis 
-ile ship 


well 


Bristol Rise 


Bristol has risen rapidly mto the lime- 
ight im recent vears and is todav heavily 
committed to the guided weapons pro 
gram. Knowledge of the company’s 
Thor ramjet makes it obvious that its 
ile is the development of a surface-to 
ur mussile with a substantial range, 
ising ‘Thor as a sustamer motor 
in take-off by rocket motors. Its speed 

well into the Mach plurals, its range 
limited only by fuelcarrving capacity 
of the ramyet-—one estimated 
ibout £1,000—adds to the 
which the company has in 
The clectromics company of 
known to be 
vith the ind control system 

It has Clamed that 
hlectric 1s one of the few British groups 
ble to carry out entire production of 

missile—if not the only group Cur 
ently engaged on production of a sur 
extremely 


issisted 


Chie IpHness 
puts at at 
rosy future 
th ficld 
lorrant: are issociited 
euidance 


been | nghi hi 


face-to-air mussile tests ar 
encouraging. ‘The company has an ex 
trials team on the Woomera 
Range. Napier is associated on power 
nd Marcom on guidance. ‘The missile 
consists of a maim rocket surrounded by 
ight boosts arranged im pairs giving a 
formidable take-off speed 


AV. Ro recenth 
uw Australia, 1 


tensive 


established 
undertah 


onl 
beheved to be 
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mig Britams first venturc mto the au 
to-surface field. One line of thinking 
uggests that the company’s own Vul 
can V-bomber might be the aircraft to 
be linked with the missile 

Emi Engineering Development, Ltd 
a branch of the world-wide musical and 
instrument Companys, ims not engaged 
on a missile itself, but 1s 
wut providing much of the 
clectronx mad tclemetrs 
range trials It is beheved to be 
active on proxunity fuse work 


mo unportant 


inc lary 
systems for 


also 


Geography 
Woomera a both a 
range, the products of a joint UK-Aus 


town and a 


1946, ana 
date, Australia has spent 
£60 milhon and Britam 
Nearest capi 
300 mules southeast 
Which as Salisbur 


facihties and 


tralnan rcment signed im 
on which, to 
wmething like 
possibly twice that figure 


Adelaide 


suburb of 


tal city ts 
m outer 
ranges base 
situated 

Woomera village comprises S00 
600 brick, tumber, or alu 
THD school 


theatre, and cnyovs its OWN power sup 


where the 
laboratories are 


pcrmancnt 
horn i hospital Th 
ply, water drawn through a 250.anik 


pipeline, and normal social service 
Here hive the 
staffs of both the private companies 


test their we pons on the range and the 


technicians and scientify 
who 


The ‘ Men Whe Se ‘ hin France 


Ne. 6 Of A SERIES 


CAPTAIN ANDRE LESIEUR 


PILOT WITH A PAST- 
AND A FUTURE 
Captain Lesieur's past 10,000 hours of flight fig 
ure importantly in the future of Air France. His 
experience flying Super Constellations over the 
Atlantic (120 crossings) will smooth the inte 
gration of the new Lockheed Super Starliner 
into the Air France fleet. His hours at the con 
trols of Comets and Caravelles will be indispen 
sable in the coming changeover to jets. Hix 
well-rounded operational background is typical 
of the men of Air France. It is men like Captain 
Lesieur who will make it possible to carry on 
Air France's record of dependable service to the 


peoples of 73 countries in the generation ahead 


AIR FRANCE 


THE WORLD'S LARGEST AIRLINE 
WITH 177,740 UMOUPLICATED ROUTE MILES 
TO 236 CITIES iM 73 COUNTRIES 


St TOUR TRAVEL AGENT Of AIP PRANCE 
ATLANTA + 8O05TON CHICAGO ~ CLEVELAND DALias 
DETeOit + (OS ANGELES miami mMitwaurte 
PHILADELPHIA « PITTSBURGH - ST LOUIS « SAN PRAMCISC( 
WASHINGTON. DC + MEXICO CITY - MONTREAL « TORONT 

VANCOUVER « HAVANA -« PUERTO RICO - FORT DF feanert 
POINTE A PITRE « PANAMA + CABACAS + BOGOTA 


Niw Your 











hours! 


Yes, around the world in 80 hours flying time is possible 
with the Howard Super Ventura. No other executive airplane in the 
Super Ventura field can cover as much territory in as little time. 
The Super Ventura, with the most amazing single engine operation 
in the executive field, cruises at more than 300 miles per hour — 
more than 2,000 miles non-stop — with up to 14 passengers 
and 1,500 pounds of baggage. 
The Super Ventura is the executive airplane which in the past year 
has out-sold all others in its field. This is the world’s 
most outstanding executive airplane. 
Write or call today... 


atu i MANUFACTURING DIVISION 
— 


INCORPORATED 
P.O. BOX 8247. © SAN ANTONIO, TEXAS 








govcmunent staffs who control the range 

\ sizeable single men’s area caters 
igcly for construction workers, and 
barrack-style camps provide accommo 
dation for troops of the three services 
sho have need to learn the mnassil 
perating and handling techniques 

It is of mterest to note that the 
present Range Superintendent isa 
Roval Navy captain, he having suc 
ceded an Army gencral and an Au 
borce group captam 

Phe village is flanked to the north 
vest by an all-weather, heavy-duty au 
ficld with capacity to handle mayor 
niauntenance and repairs to aircraft 
ranging from the Vahant V. bombe: 
uscd) for high-level ballistics — trials, 
through Superforts, Canberras, Meteors, 
veteran Mustangs and Beaufighters, to 
Jindivik, the pilotless jet target aircraft 
designed and developed by the Aus 
trahan aviation industry 

This airficld is the range terminal for 
the “pipeline” couner service which has 
operated for nearly 10° years bringing 
missiles for testing, equipment for im 
tallation and missilemen out from the 


UK 
Forward Base 


lhorty mules further northwest lies 
the forward base of Koolymilka and ad 
jacent, the firing pads, launching ramps 
nd imstrumentation blocks into which 
filter the down-range recordings of fly 
ny missiles 

lo even enter the village of Woo 
NCTA a Pass is needed, special dispensa 
tion is required to get bevond the street 
limits, but at Koolyvmilka, a road block 
inmed guards and man-proof fences bar 
progress to all but those entitled to pas 
forward 

Initially, the range extended only 45 
miles, fanning northwest over dead-flat 
bber strewn red desert, speckled with 
mative saltbush on which sheep. thiriv 

to the square mal Annual rainfall 

S miche ind that usually in three or 
foul GOWHpPOUrs 

Pemperatures run as lugh as 1201 
cgularly m= the summer shade, and 

low as 40F m the winter might 
ut the clear skies, imfrequent wind 
torms and long hours of davlight mak 

ither conditions the most perfect im 
he world for missile testing 

Poday, the range extends for som 


indreds of mul no-one will admit 
exact limit) Concrete pillbox 


mising radar controlled cameras, clec 
mic tracking struments and measur 
ng equipment stud the flight line every 
fow mil Late last vear an acral sur 
was completed to carry the range 
through to th West Austrahan coast 
id, spurred by the present urgenc 
onstruction workers are pushing ahead 
i and night with a read to follow thi 
ite 


Construction of monitor posts, ¢ ke 
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CONTINENTAL'S FACTORY RE-MANUFACTURE 
Backs You with Factory Knowhow —and 
Precision Production Machinery — 
Throughout Your Engine’s Life 











No two ways about it: the men and machines that 
produced your airplane engine in the first place are 
obviously best qualified to keep it in top running 
condition. That is why Continental's Factory Re- 
Manufacture Pian is rapidly supplanting the periodic 
overhaul among users of utility planes. Factory 
Re-Manufacture gives every owner the benef of 
precision facilities and knowhow that simply can't 
be matched in the field. You get new engine warranty, 
along with new engine safety and dependability — 
in a fraction of the time required for overhaul —and 
new log book with zero engine hours—all this at a 
modest predetermined price. Get in touch with your 
Continental distributor or write for information. 


ALL CONTINENTAL AIRCRAET ENGINE MODELS ARE 
AVAILABLE AS FACTORY RE-MAMUFACTURED ENGINES 


When buying a utility 
plane, choose one 
with all the plus 
values that have 
made Continental 
pilots’ 


first choice. 
AItRCRAPT ENGINE Oivisiown ° 


MUSKEGON «© MICHIGAN 











On Dee, 23, 1907, this was a Department of War speci- If you have any questions concerning the latest develop 
fication for a “heavier-than-air flying machine’: ments in aircraft glass write it out and send it to Ai 


“Te is desirable that the flying machine should be ae og Ae “se — Glass ( ompany, 608 
designed so that it may be quickly and easily oe “2 

assembled and taken apart al acked for trans- \LSO ASK FOR A COPY OF The Original Americar 
portation in Army wagons. It Reutl be capable Irmy Contract for Aeroplanes suitable for framing. 

of being assembled and put in operating condi- - LE 
tion in about one hour.” 





4, 
v 

O i fleas Malian 
| probably couldn’t have helped you much with eidhinn geeme specuecatian. tn. as 
that problem. But we can help you with your present 


problems 


Here’s a “for instance’: our engineers have recently 
developed improved techniques in electrical filming ol 
aireralt glass--even odd shaped parts and curved units 

to provide improved defogging and deicing under 
extreme altitude and weather conditions. (Douglas F-5D 
and AVRO CP-105 Electrapane® Windshields are good 


examples), 








L 
OF) LIBBEY‘OWENS-FORD « Great Name in. Glas 
GLASS) TOLEDO 3, OHIO 


58 





graph links, staging camps and installa 
tion of equipment is scheduled to fol 
low in fiscal "57-8, bv which time 
Britain hopes to have weapons requiring 
it least that range limit. It has already 
been admitted officially that one missile 
powered by Bristol’s Thor ramjet, has 
exceeded the present range limits. 

Authority controlling the range is a 
departmental body known as Weapons 
Research Establishment (WRE), an- 
swerable directly to the Department of 
Supply in Australia and to the Ministry 
of Supply in the U.K. 

What little official light is shed on 
ictivities both at Woomera and Salis- 
bury is usually jointly released by Supply 
Minister Howard Beale in Australia and 
his counterpart, Aubrey Jones, in the 
UK. WRE, in effect, is responsible for 
creating and maintaining the facilities 
with, or on which, a dozen private 
British aviation and engineering firms 
carry out trials of their weapons or 
weapons systems 


Data Processing 


These companies have been given 
iccommodations im a former wartime 
munitions plant area adjommg WRE’s 
Salisbury headquarters, the whole of 
which is under close security. They re 
ceive from their U.K. plants the missiles 
for testing, usually im knocked-down 
form, assemble them and use their own 
teams for actual range firings. Evalua 
tion of results is supplied to the con 
tractor after data processing on WRE’s 
electronic computors. 

These computors are also widely used 
to synthesize problems on behalf. of 
contractors 

Unlike the U.S. system whereby a 
missile project is given a colorful-codc 
name almost from its inception—a nam 
which quickly becomes a byword in the 
industrv—the U.K. system does not dis 
close publicly even a hint of a name 
In fact, while a secret code-name is ap 
plied throughout the design, develop 
ment and testing phases, supposedls 
known only to those associated with 
the program, a completcly different 
name is given to the finished hardware 
An instance of this was the Fairey Fire 
flash air-to-air fighter armament weapon 
officially cleared last vear. Its develop 
ment code-name was a vastly different, 
even- letter alias 

WRE does not stop at providing fa 
cilities for others. It has a number of 
branches of its own undertaking pure 
research into propulsion systems, equip 
ment design, avionics, development of 
test vehicles im association with Royal 
Aircraft Establishment (RAK) West 
ott, ULK., and is currently installing 
the most powerful wind tunnel in_ the 
outhern hemisphere of Mach 3 capac 
itv. It has produced high-class gyros on 
the one hand and huge transporter units 
un the other, but its primary role is 
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FOUR JET CAR 


Helpful Hot Rod 


The hottest hot rod on wheels today was developed by All 
American. But far from being a threat to life and limb this 
hot rod is used to save lives. 

Powered by four jet engines, the car makes speeds of more 
than 200 miles per hour and is used to simulate a landing jet 
aircraft. Its main purpose is to drive loads at high speeds into 
aircraft arresting gear to test the strength and durability of the 
gear. On how well these arresting gear hold up may depend 
the life of an Air Force or Navy jet pilot. 

The jet car was All American’s answer to the difficult prob- 
lem of how the speed of a landing jet aircraft can be attained 
on the ground with a load equal to the weight of an airplane. 
This and other tough problems for the Armed Forces and 
industry are All American's business. 

Every engineering idea receives consideration at All 
American. 

Engineers who can tackle these vital problems with a spirit 
of daring and imagination contact Walt Jones, Personnel 
Manager, All American Engineering Company, Box USS 2668, 
DuPont Airport, Wilmington 5, Delaware 


‘ ‘ . “ 
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that of providing the means for proving 
the a of private enterprise 
These products include a number of 


air-to-air weapons, surface-to-air and 


surface-to-surface missiles and there is 
growing proof that at least one air-to 
surface weapon may be under way 
Current firing programs are a long way 
short of the range’s capacits 

No official figures have been given ot 
the work load at Woomera, but it i 
known that the rate could be stepped 
up perhaps tenfold before causing em 
barrassment. Night firings, for instancc 
are rarely undertaken and there is gen 
crallv a wide stand-down at weekends 

One estimate of operating costs has 
been put at £10 million a year, but 
just what this includes or leaves out 
puts the figure into the guesstimate 
class. Total personnel engaged in the 
industry, private and governmental 
probably approximate 10,000, the ma 
jority of whom are governmental 

Standing behind the private compa 
nies established at Salisburv, of cours« 
are the parent companies and groups 
including Fairev, English Electric, Gen 
cral Electric of England, Armstrong 
Whitworth and Bristol, solidly com 
mitted to the guided weapons industr 
to the tune of millions of pounds and 
employing many thousands. And_ be 
hind them again, stand more than 400 
smaller companies subcontracting to th 
weapons which have been suddenh 
jcrked into Britain’s defense program 


7. . 
Radiation Increases 
" 
Efficiency of Fuel 
Intenscly radioactive gold can in 
crease the burning efficiency of fuel bs 
50%, a University of Michigan chem 
ist, Stuart W. Churchill, told the Amer 
ican Chemical Society annual meeting 
in Miami last weck 
In an experiment sponsored by USAT 
Office of Scientific Research, effects of 
different types of radiation on combu 
tion were tested by engineers of the 
university at a site at Willow Run 
AMPHENOL NO “a 4 airport. Stream of propane, directed 
though a one-ounce nest of gold wir 


421 106 
003 m. diameter, was the first test to 


421-105 
421-111 
421-109 
421-637 


show a strong reaction, largely becaus« 
of the intense strength of the gold 
raciation—rated at 10,000 Curies 
Other fucls would behave the sam« 
wav as propane, the experimenters be 
heve, and thev found the results th 


e- same for all fuel-air mixtures tned and 
¥ it atmospheric pressures equal to 
30,000-50.000 ft. altitude 


Professor Churchill said the discovers 
might mean nuclear radiation could give 
small engines the thrust of larger one 
with a significant weight saving, or that 





| . ae 
<N, Santen 
KOO QS thes, existing engines could attain higher 
y= oo, iltitudes 
to |S aM PHEN 
o® 30H, Rivas ys The gold lost most of its potency 
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WHICH of THESE PROBLEMS 
FIT YOUR FIELDS 
of INTEREST in 
DEVELOPMENT 
ANALYSIS 


Through the years Bell Aircraft’s rapidly advancing design concepts 
for aircraft and missiles have placed an ever growing importance on spe- 
cific knowledge of aerodynamic and structural behavior. Our present pro- 
jects and those planned for the future offer challenging opportunities for 
engineers capable of creating aerodynamic designs which successfully 
meet advanced requirements for performance, air loads, stability, control, 
maneuverability and aerodynamic heating. Similar opportunities exist in 
the solution of structural problems, in designing and testing structural 
components and assemblies, and determining structural design loads, 
methods and allowables. 

Some of the problems which are under extensive investigation at 
present are: 
AERODYNAMICS 
a Aerodynamics analysis, design 
ond testing of supersonic missiles 
and aircraft employing rocket, 
turbojet and ramjet propulsion. 


1. Fiuld flow and boundary layer 
analysis at hypervelocities and 
low Reynolds Numbers. 


STRUCTURES 


1. Prepere charts for the selec- 
tion of the optimum type of con- 
struction and the best material for 
various structural elements at ele- 
vated temperatures. 


2. fora specified permissible 
missile loss rate due to gusts, de- 
termine by means of probability 
study the design gust velocity to 
be used in establishing loads for 
structural analysis. 


For further information regarding employ- 


ment opportunities in Research, write today: 


Manager, Technical 


Weapon Systems Division, 


Employment, Dept. E-6, 


BELL AIRCRAFT CORPORATION, P. O. Box One, 


Buffalo 5, N. Y. 


BUFFALO N.Y. 


Aerodynamicists 

Aeronautical Engineers 
Automatic Control Designers 
Chemical Engineers 
Combustion Research Engineers 
Communications Engineers 
Design Checkers 

Development Engineers 
Digital Computer Development Engrs. 
Dynamic Engineers 

Electronic Engineers 

Electronic Standards Engineers 
Engineering Computors 
Environmental Specialists 
Field Test Engineers 

Flight Test Engineers 

Flight Test Programmers 

Fuel Injection Specialists 

Gear Designers 

Guidance Engineers 

Gyro Specialists 

Heat Transfer Engineers 
Hydraulic Engineers 

IBM Programmers 
Instrumentation Specialists 
Laboratory Test Engineers 
Magnetic Amplifier Specialists 
Mathematical Analysts 
Mechanical Engineers 
Microwave Engineers 
Miniturization Engineers 
Nuclear Physicists 

Operations Analysts 

Physicists 

Power Plant Designers 
Pressure Vessel Designers 
Project Engineers 

Publication Engineers 

Radar Systems Engineers 
Reactor Designers 

Reliability Engineers 

Rocket Test Engineers 

Servo Systems Engineers 
Servo Valve Engineers 
Statisticians 

Stress Engineers 

Structures Engineers 
Specification Writers 

Technical Writers 

Test Equipment Engineers 
Transformer Design Specialists 
Transistor Application Engineers 
Thermodynamic Engineers 
Telemetering Engineers 
Turbine Pump Designers 
Vibration & Flutter Analysts 
Weapons Systems Engineers 
Wave Guide Development Engineers 
Weights Engineers 
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ABOVE: operator holds a 5-Star high- 
reliability tube while streams of abrasive 
emulsion scour oxidation off pin surlaces, 


LEFT: pins before and after cleaning. 
This is an unretouched photo, 


General Electric “Sand-Blasts” 5-Star Tube pins 


for increased reliability in aviation equipment! 


@ General Electric “sand-blasts” the pins of 5- 
Star high-reliability tubes for complete and lasting 
electrical contact, This special process is part of 
General Electric’s 5-Star program to build extra- 
dependable tubes for airborne communications, 


radar, and other critical avionic equipment. 


Miniature-tube stem-making and bulb-sealing 
involve high temperatures that cause non-con- 


ductive oxidation to form on the pins. In “sand. 


blasting’, twin guns spray jet-propelled streams of 


abrasive emulsion over the pins, This abrasive 
scrubs away all oxidation residues and leaves the 


full pin surfaces conductive. 


At every stage of 5-Star Tube production, 


General Electric strives to provide the superior 
performance so vital to safety in airborne opera- 
tion. Tube design is extra-rugged, will withstand 
shocks and vibration met in flight. Impurity-free 
manufacture in surroundings of “Snow-White” 
cleanliness protects electrical stability . . . and 
extremely rigid test procedures promote uniform 


reliability when tubes are installed. 


Major airlines around the globe rely on General 
Klectric 5-Star Tubes. Install this proved depend- 
ability in your own avionic equipment! Phone 
your local G-E tube distributor today! Electronic 
Components Division, General Electric Company, 


Se henectady 5, New York. 


Progress /s Our Most /mportant Product 


GENERAL 


ELECTRIC 


i6t-1F2 





within three weeks, leaving no waste 
problem. However, the question of 
shielding remained. The experimenters 
used thirty tons of bagged cement and 
14 tons of lead sheet around the ap- 
paratus. Even then 20 enginecrs were 
needed for the project, because work 
had to proceed 24 hr. a day and cach 
individual could remain in the area only 
a short time. 


USAF Missiles Facility 


Moved to Norton 


Los Angeles—Ballistic missiles logis- 
tical support functions, now located at 
Maywood Air Force Depot, will be 
transferred to Norton Air Force Base 
at San Bernardino, Calif., in the near 
future because of overall economy meas 
ures. Col. Philip B. Foote becomes 
deputy commander for ballistic missiles 
at Norton, and will head the ballistic 
missile management group 

In the new assignment Col. Foote 
will report to Gen. E. W. Anderson, 
commander of the San Bernardino Air 
Materiel Arca and will receive direc- 
tional control from Gen. Ben I. Funk, 
who is deputy director for ballistic mis- 
siles, Air Materiel] Command, and chicf 
of the ballistic missiles office at Ingle- 
wood, Calif. 

‘The ballistic missiles office is one of 
three team members of a _ military- 
civilian management team carrying out 
the ballistic missile program for the Air 
lorce. Ballistic missiles office is re- 
sponsible for procurement and produc- 
tion, supply, maintenance engincering, 
quality control and transportation in 
the ICBM and IRBM program for Air 
Force. Western Development Division 
of ARDC, the team managers, and the 
guided missiles research division of 
Ramo-Wooldridge Corp, 


T al 

New Company Formed 
. 

In Rocketry Field 

Los Angeles—E.ra Engincering, Inc., 
Santa Monica, Calif., has been formed 
for development of new systems and 
equipment in rocketry and clectronics 

Kira Engineering already announces 
these three svstems now available: 
e Simple system for measuring distance 
between missile and target in near-miss 
situation. System will assess effective 
ness of missiles under experimental fir- 
ing conditions, make available data to 
firing crews immediately after impact 
e Device for measuring crosion of mis 
sile surfaces under hypersonic environ 
ments. (Projected is a system for meas- 
uring and recording thickness of skin 
material as a function of time.) 
e Radioactive recovery technique for 
missiles and components after experi- 
mental firings. 
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around the 
world in 


to maleleia: 
19 minutes 


GENERAL LABORATORY ASSOCIATES, INC. 


Norwich ( p lf |New York 


AIRCRAFT IGNITION AND ELECTRONIC EQUIPMENT 
WEST COAST SALES & SERVICE, 3903 Worner Bivd., Burbank, Calif, Victoria 94390 
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DELEGATION FROM Hungarian People’s Republic view new transport,IL-14, during a meeting held at Moscow airplane factory. 


New IL-14 Much Improved Over IL-12 


(Lhe article below was written for 
Grazhdanskaya Aviatsiya, the maga 
zine of Acroflot, Russia’s airline, and 
1s being reprinted in Aviation WEEK 
hecause of the growing importance of 
the IL-14 in Russian civil transport 
In addition to going ito large scale 
\croflot service, the airplane 1s being 
presented by the Soviets to the leaders 
of such countries as India, Yemen 
md Iraq to gain goodwill and pol 
tical advantage) 


By Engineer-Pilot V. Bragin 


The IL-14 aircraft is a cantilever, low 
ving monoplane with retractible land 
ing gear and nose wheel, and a single 
fin cmpennage. Its fuselage is of semi 
monocoque type with stressed skin. It 

distinguished by a long, streamlined 
onhguration 

Phe following geometric characteris 
ties of the wing exert a great effect on 
the plane's flying and operating char 
iwterstics; the planform, the relative 
thickness of profile, the span, the aspect 
ratio, ete. ‘The wing was derived from 
, modified TsAGI SR-5M profile Its 
iclative thickness; that is, the relation of 
maximum height to chord, is 18% at 
the root and 12% at the tips. For com 
parison we recall that the relative thick 
ness of profile for the IL-12’s wing 1s 
16 and 10%, respectively. The TsAGI 
SR-5M_ profile, as compared with thr 
11-12 wing profile, provides a consider 
ible reduction in the wing's profile drag 
with the same lift qualities 

In plan, the wing has a trapezoidal 
shape and a sweepback angle of 3 dé 
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grees. ‘Thanks to the sweepback, there 
is a component of the speed of air flow 
directed along the wing span from the 
ends to its root section. The breaking 
up of the flow at large angles of attack 
cnd section to the 
which favorable 

plane's lateral controll 
work of the 


is moved from the 
root section, exerts a 
effect on the 
ability and 
ulerons ‘ 

Phe wing area is 100 square meters 


Its size 


improves the 


answers an important require 
ment of to ensure low 
landing speed along with a compara 
tively-high speed. For the 
IL.-14, these indices are 140 and 358 
kilometers per Loading on the 


icrodvnamics 


cruising 


hour 


IL-14’s wing is 172.5 kilograms per 
square meter. Aspect ratio is 10. 

Phe engine nacelles are streamlined 
in shape. The exhaust stacks do not 
protrude outward but are inscribed in 
the contour of the nacelle. The air in 
takes are also concealed. The exhaust 
stacks are brought out to the trailing 
edge in the decompressed zone. 

Because of the improved acrodynami 
characteristics of the wing and nacclles 
the IL-14’s cruising speed is increased 
by 15 to 20 kilometers per hour a; 
compared with the IL-12. Closing the 
landing gear doors while the 
extended improves the takeoff character 
iddition, permits hon 


gear } 


istics and, m 





ANGLES OF ATTACK AND AERODYNAMIC 
EFFICIENCY (LIFT-DRAG RATIO) 





ANGLES OF ATTACK 
IN DEGREES 


IL-14 


IL-12 











* OPTIMUM ANGLE OF ATTACK 
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zontal flight and even a slight gam in 
altitude near ground level with onc 
operating engine when the propeller of 
the non-operating engine is feathered 

Time required for retracting the 
landing gear is 5 seconds in the summer 
and 6 to 7 seconds in the winter 

The IL-14’s wing mechanization con 
sists of two split ta with an overall 
length of 18.8 meters, which is 59.3% 
of the wing span. With deflection of 
the flaps 20 degrees, the aerodynamic 
cfheiency (lift-drag ratio) of the planc 
in the range from minimum speed to 
a speed of 175 kilometers per hour is 
more than with undeflected flaps 
Vherefore, the action of the flaps on 
the wing's operation is very effective 

Vhe sturdy vertical empennage, the 
correctly-chosen lateral V of the wing 
and the large span of the ailerons cn 
sure good lateral stability and controll 
ability 

The increase in the area of the verti 
cal empennage is due chiefly to th 
larger rudder. Its greatest angle of de 
flection on both sides is 25 degrees. On 
the rudder is a spring compensator bi 
which the loading on the leg in singh 
engine flight is decreased and the plane’s 
lateral controllability is improved 

The area of the horizontal empen 
nage is imecreased by 6% as compared 
with the IL-12 aircraft. 

In the range of operational balance 
from 13 to 18.6% mean acrodyvnami 
chord the plane has adequate longi 
tudinal stability and controllability 


Anti-Icing 

In order to' prevent mmpairment of 
the plane's acrodynamic qualhtics duc 
to icmg, the leading edges of the wing 
the stabilizer and fin, the propellers 
ind the front glass of the cockpit hav 
antiacing devices 

lakeoff power of the ASh-S21T cn 
gines used in the IL-14 is 1,900 hp. at 
2,600 rpm., and mamifold pressure of 
1,250 millimeters of mercury column 
This is 50 hp. more than the forced 
power of the ASh-S2FN cngimes used 
in the IL-12. ‘Takeoff power to an alti 
tude of 400 to 500 meters is kept con 
stant. In case of failure by one engine 
after the IL-14 has achieved a speed of 
160 kilometers per hour, when the 
landing gear is in retracted position 
prompt feathering of the propeller will 
permit continuation of the takeoff 

Examination of the flying and op 
crating data on the IL-14 shows that it 
boasts advantages over other piston 
powered planes used in civil aviation 
The principal advantages are: high 
cruising speed, safety in takeoff, good 
single-engine flight characteristics, adc 
quate stability and controllability in all 
diving regimes, and high pavload capac 
ity 

lor a detailed acquaintance with the 
main acrodynamic characteristics of the 
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Here’s Why General Electric’s New 


BEST POWERPLANT 





T58'S ADVANCED CONTROLS, FREE TURBINE 
DESIGN help simplify pilot duty; allow the 


NOW BEING FLIGHT-TESTED in a modified Sikorsky S-58 helicopter, two 1758'S MAIN REDUCTION GEAR permits con- 


T58 engines deliver more than 2000 horsepower, yet weigh only 650 pounds. venient fore or aft power extraction. 





T58 Turboshaft Engine Is The 


FOR HELICOPTERS 


Offers unmatched performance capability; 
advanced mechanical design features 


helicopter rotor to operate at best speeds 
for climb, cruise, or hover conditions. 


T58'S 3-POSITION EXHAUST NOZZLE 
mounts vertically or at 90-degree angles, 


Over 3:1 Power-to-weight Ratio — Packing more power per pound than 
any other gas turbine engine of comparable output, the T58 delivers 
1024 horsepower yet weighs only 325 pounds (including 75-lb reduction 
gear). What will the T58’s low weight mean to future helicopters? 
Drastic reductions in their gross weight up to 40% faster cruising 
speeds greater endurance and vastly increased ton-mile capacity. 
In addition, the T58’s advanced aerodynamic and lightweight mechan- 
ical design promises the same high reliability that has been proven in 
G.E.’s J47, J73, and supersonic J79 jet engines 


0.69 Specific Fuel Consumption (normal, with gear) The T58’s tur- 
bine inlet temperatures, pressure ratios and the aerodynamic design of 
its major components have been balanced to provide the highest pos- 
sible operating efficiency over a wide range of helicopter flight condi 
tions. Result: a proven SFC that rivals the piston engine for economical 
operation. 


Automatic Rotor Speed Control The T58’s revolutionary new con- 
stant-speed control eliminates the need for speed adjustments by the 
pilot during normal flight operation. Combined with the T58’s free 
power turbine, this new control automatically regulates engine output 
to meet changes in load or flight attitude, thus permitting the helicop- 
ter rotor to operate at the most efficient speeds for take-off, climb, 
cruise and hover. 


Small Envelope Size Measuring only 59 inches long by 16 inches at 
maximum flange, the T58 makes possible more compact engine com- 
partment design, additional cargo space 


Versatile Exhaust & Power Take-off Arrangement The engine's 3- 
position exhaust and fore or aft power take-off arrangement also sim 
plify problems of designing or retrofitting engine compartments in 
either single- or multi-engine helicopters. 


The T58 was developed for the Navy by General Electric’s Small Air- 
craft Engine Dept. General Electric believes the T58’s many features 
make it the best engine of its kind to transform the role and perform 
ance of helicopters into new levels of military and commercial useful 
ness. For detailed performance data, call your local G-E Aviation & 
Defense Industries Sales Office, or write: General Electric Co., Section 
233-5, Schenectady 5, New York, for T58 brochure. 


Progress ls Our Most Important Prodvet 


GENERAL @@ ELECTRIC 





... fired by an atmosphere of enthusiasm and progress, is reflected in the all-new 
B-58—latest achievement of the team of engineers and scientists at CONVAIR- 
FORT WORTH, America’s first supersonic boniber, and another “first” from 
Convair, But for the scientist and the engineer at CONVAIR- FORT WORTH, still 
newer and more stimulating projects await his imagination and ingenuity in the 

nearly half-a-hundred Air Force contracts now on hand. He feels confident of success, 
for there is a wealth of talent to complement his efforts, and no lack of technical 
facilities to expedite his work. 


And there is more, for his family enjoys a mild climate year ‘round, countless recreational 
facilities, modern metropolitan educational and cultural benefits. The cost of living is low, and 
there's no state sales or income tax, which means his money goes further . . . that’s important, too! 


You're invited to investigate the opportunity awaiting you at CONVAIR-FORT WORTH 
Your inquiry is confidential, of course 


TODAY... write, wire or telephone PErshing 8-7311 
MR. H. A. BODLEY 


Engineering Personnel Dept. 6 


CONVAIR-FORT WORTH, TEXAS 


CONVAIR 


CV Fort worth GD 
te ee 


CONVAIR—A DIVISION OF GENERAL DYNAMICS CORPORATION 


68 





IL-14 we will examine the plane’s lift- 
drag curve with retracted landing gear 
and undeflected flaps (p. 65) in gliding 
iegime with negligible thrust. 

As is evident, the following aero- 
dynamic data correspond to the plane's 
characteristic angles of attack. The angle 
of attack for zero lift (a,) is 1.5 degrees. 
\t the same time, the cocfhcient of 
lift (C,) is zero, and the magnitude of 
the coefhcient of drag (C,) is 0.023 
The angle of attack which corresponds 
to the minimum coefficient of drag, 
that as, the flight regime at maximum 
speed, is 0.6 degrecs, and the magni 
tude of the minimum coefhicient of drag 
is 0.02] 


Coefficient 


It should be mentioned that the 
cocfhcient of minimum drag is an index 
of a plane’s aerodynamic efficiency. 
lor the IL-14, its magnitude is com- 
Thus, for the Yak-12 
(single-engine trainer—Adam) the mini- 
mum cocfhcient of drag is three times 
greater 

The optimum angle of attack for 
the 1L-14 (dux) (duo in illustration p. 65) 
is + degrees. At this angle the acro 
dynamic efficiency (lift-drag ratio) has 
the greatest magnitude—15.1 

The critical angle of attack (d,,) is 
17 degrees. The maximum value of the 
coefhcient of lift in the given instance 
is 1.6 

For the IL-14 as compared with 
the IL-12, the magnitude of the opti 
mum angle of attack is 2 degrees less, 
the acrodynamic three 
units greater, the range of angles of at 
tack is 1 degree greater, and the maxi 
mum magnitude of lft coefficient at 
the critical angle of attack is greater 

What 
give to the airplane? 

In flight, with retracted landing gear 
and undeflected flaps, the IL-14 has a 
greater range of speeds, less required 


paratively small 


efhicicncy is 


idvantages do these indices 


thrust and power, etc. 

We will examine the characteristics 
of the IL-14 in flight with extended 
landing gear and deflected flaps (p. 65) 
The drag cocfhaent for the IL-14 with 
extension of the landing gear increases 
by a magnitude of 0.013 (for the IL-12 
by 0.024). Such a small increase 1s ex 
plained bv the fact that after the land 
ing gear is extended, the compartments 
are closed by doors. As a result, the 
plane's acrodynamic efficiency, with ex 
tended landing gear, for the entire range 
of angles of attack peed iS more 
than for the IL-12 

With deflection of the wing flaps, 
the profile curve is increased, the au 
stream breakup is delayed, and the 
wing's airflow is improved. At the same 
time, the value of the lift coefficient an 
creases, but simultancously in. still 
greater degree the drag coefhaent im 
areases, and thus the plane's aero 
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PIONEERING is our business 


NEW BENDIX TRUE MASS FUEL FLOW 


SYSTEM APPLIES ANGULAR MOMENTUM 
PRINCIPLE WITH SINGLE TURBINE 





Increased accuracy and greater re- 
liability are the two big advantages of 
the new Bendix Single- J urbine Mass 
I uel | low 
systems application in both single- 


Iransmitter designed for 
and muluple-engine jet aircraft 
(Type 9151 
above) 
The accuracy of the Single- Lurbine 
‘Type Mass Fuel Flow ‘Transmitter is 
within 1“ of actual Mi w. revardless of 
flow rate, type of fuel, or environ 


Iransmitter is shown 


mental conditions. The new, sing] 
turbine is responsible for this greater 
accuracy because of its reduced fric- 
tion, reduced fluid coupling, and in- 
sensitivity to aircraft accelerations 
The simplified design and fewer 
parts of this Bendix angular momen- 


tum transmitter also make possible 


longer, more trouble-free service life, 
and tts use to measure flow in eather 
hives fion 


Other 
drop light 


advantages: low pressure 


weight, available in a 
variety of flow ranges to fit the 
ipplication 

,While this transmitter is new, it 
fits into a variety of systems—both 
new and old. Ask us for publication 


No 6-21 / 


ION, BENDIX AVIATION CORPORATIO? 


PIONEER-CENTRAL DIV! 


DAVENPORT, IOWA 


West Coast Office: 117 E. Providencia, Burbank, Calif 
taport Sates and Service Bendis international Livinion 
205 £. 42nd S., New York 17,N. 
Conedian Affilicte Aviation Electric Lid. 

200 Levrentien Bivd., Montreal, Qvebec 


Pioneer-Central Division 





Why are 1 out of 5 

new or rebuilt jet engines 
rejected because of 
excessive vibration? 


THE ANSWER iS BASIC: 


pile oo are fiexibie rotors which must be 
ly balanced at operating speed for... 





A rotor that is dynamically balanced at 
1000 rpm... 


can cause dangerous bending 
moments at 10,000 rpm. 


A rotor balanced at operating speed, (10,000 
rpm.), exerts no bending moment and re- 
mains in dynamic balance. 


The IRD-Hicks Model 5000 Horizontal Spin Test 
Unit...in one operation ... combines over- 


speed testing and dy ! n ing at actual a combtnsts of too-fiehs Stent te offer you the best... 
7 etre 
t ti n ! speed. We invite your inquiry. For International Research & Development Corp., 
Col b 6, Oni 

further information, write or call International © System Mechanics by Hicks 
Research & Development Corp., 897 Thomas Established 14h 
Lane, Columbus 16, Ohio. Boston 36, Massachusetts 
@ Vertical High - Speed 

Spin-Test Equipment 





@ Ultra High-Speed 
Centrifuges 


& ae Speed Dynamic 
alancing Equipment 





dynamic efhiciency decreases at all — 
of attack. For landing, the flaps a 
deflected an average of 25 to 30 y loc 
Their full angle of deftection is 45 de- 
grees 

Shown in illustration p. 65 is the 
lift-drag curve of the IL-14 with ex 
tended landing gear and flaps deflected 
at 20 and 45 degrees. In addition, the 
corresponding data are cited in table 


Thus by deflecting the flaps 20 de 
grees, the angle of attack of zero lift is 
decreased to minus 4.5 degrees, the 
optimum angle of attack is 4 degrees, 
and the efficiency drops to 13.2. The 
critical angle of attack decreases to 15 
degrees, but the lift coefficient increases 
by 0.26 and is 2.03 instead of 1.77. The 
range of angles of attack from zero 
to critical mses and is 19.5 degrees 
(~— 4.5 + + 15). Correspondingly, the 
plane’s range of speeds rises. 

On takeoff with flaps deflected 20 
degrees, the speed of leaving the ground 
(145 kilometers per hour) decreases due 
to the increase in lift coefficient. In 
addition, the takeoff characteristics im 
prove because, for angles of attack corre- 
sponding to speeds from starting takeoff 
to 170-180 kilometers per hour, the 
plane’s efficiency with flaps deflected 20 
degrees is greater than with undeflected 
flaps. 

When the flaps are deflected 45 de 
grees, still greater changes take place in 
the IL-14’s aerodynamic characteristics, 
namely: the angle of zero lift decreases 
to minus 8 degrees; the optimum angle 
of attack is 4 degrees with simultancous 
lowering of the aerodynamic efficiency 
to 9.2; the critical angle of attack de- 
creases by 3 degrees but the maximum 
lift coefhicient increases by 0.52; and 
the range of angles of attack from the 
angle of zero lift to critical rises and is 
22 degrees. Correspondingly, — the 
plane's range of speeds increases. From 
the lift-drag curve it is evident that the 
acrodynamic efficiency at all angles of 
attack decreases since with deflection 
of the flaps 45 degrees the coefficients 
of lift rise in lesser degree than the 
cocfhcients of drag. 

Ihe decrease in acrodynamic cfh 
ciency is accompanied by an increase in 
glide angle in landing. The lift coefh 
cient for the landing angle of attack 
rises, Which provides a decrease in land 
ing speed; and the drag coefhicient rises, 
leading to faster loss of speed after re 
ducing the engine power for landing 
Consequently, deflecting the flaps 
while gliding increases its steepness and 
lowers the speed faster before landing 
Whereupon the landing speed itself 
decreases and, thereby, the length of 
the landing run also. 

The IL-14 lands at a speed of 135 
kilometers per hour with flaps deflected 
45 degrees. Landing speed with un 
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deflected flaps is 145 kilometers per 
hour. 

In the event of violent head winds 
or of strong side winds, it is recom 
mended that the landing be made with 
out flaps or deflect them 20 degrees 


Two German Sites Chosen 
As Nike Missile Bases 


Bonn—I'wo bases for the 
missile Nike will be built in Ee Bernberg 
near Landau and in Baumbholder. Al 
lied plans, not vet finalized, also pro 
vide for rocket bases near Bad Kreuz 
nach and Simmerm. All four bases are 
in German Rhineland-Palatmate. 


ai detense 


Northrop Establishes 


International Division 
Calif.—Northrop Au 


a new divi 


Hawthorne, 
craft, Inc., has established 
sion known as Northrop International 
which will be responsible for all over 
cay programs of the company 

J. Gilbert) Nettleton Jr, formerly 
vice president customer relations for 
the Radioplane Co., 
president 


was clected cor 


porate vice responsible for 


the new division 

His offices will be at 9756 Walshir 
Blvd., Beverly Hills, the new corporate 
headquarters after May 1. 


Silver Jubilee Newsreel 


by JACK PATTON 
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Southwest Airmotive was 
among the few companies 
in America providing com 
le service for business 
ying’s fest “big uns”, like 
ig to bottom) the Boeing 
47, and theTr:-Motor Ford 


LOCKHEET 
LEADER 


A look at the records 
shows that SAC has pio- 
neered more important 
Lockheed business aircraft 
modifications than any sin- 
om ty Ameiica Besides 

ng tops with other types. 
we're still No. | as a leader 
in Lockheeds 
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The time is drawing near when Pan American 
will inaugurate commercial jet service. 
But even now, with the aid of Pan Am's 


IBM 705 electronic data-processing center, 


the jets are already “‘flying.” 


The fabulous 705 simulates jet-age operations along 
Pan Am’s 64,085 world-wide route miles—right now. Mag- 
netic tapes feed into the electronic wizard such information 
as distance between cities, cruising speeds, altitudes, wind 
velocities, airport elevations, runway lengths, fuel prices 
and dozens of other variables—and out come the crucial 
figures on revenue ton-mile costs, in 120-column tabulations. 


With this computer the key characteristics of any plane 
in production or on the drawing boards can be projected in 
minutes against actual operating conditions. The character- 
istics of the Boeing Jet Clipper*, for instance, can be de- 
scribed on 69 IBM punch cards. 


But the 705 has present-day applications as well. 


In its ‘round-the-world operations, Pan American, in an 
average working day, handles 10,000 reservations. They are 
translated into not just ordinary stubs but intricate flight 
coupons that often encompass the globe and involve as 
many as 50 flight segments on as many carriers. The paper 
work can be imagined in terms of 15 million standard tabu- 
lating cards— with the 705 their information can be contained 
on a dozen magnetic tape reels, 10% inches in diameter. 


This machine, the first of its kind to be operating in the 
transportation field, has been installed in Pan Am’s Long 
Island City offices. The 705 is on a full 24-hour-a-day sched- 
ule grinding out information otherwise physically imprac- 
tical to obtain. The electronic brain keeps a sensitive finger 
on movements of international trade as reflected in the flow 
of passengers and cargo . . . speeds billing . . . handles pay- 
rolls . . . provides precise control of inventory . . . and, of . 
course, manages accounting paper work. 


Operations, maintenance, purchasing, training are all 
teaming up to meet the challenge of the jet age. This kind 
of teamwork is typical of Pan American’s pioneering role in 
aviation— past, present and future. Determined to make the 
transition to the jets a smooth one for the public and the 
industry alike, Pan American will be ready when the first 
jet Clippers are delivered. OT rade-Mark, Reg. U.8. Pst. On 


The first responsibility of an airline 
is to be a useful citizen, 


PAN AMERICAN WORLD AIRWAYS 
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Computer Programmer 
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Avro Aircraft’s broad and diversified range of 
advanced aeronautical design projects gives 
engineering people unexcelled opportunities 
to utilize individual ingenuity, initiative, imagi- 
nation and creative qualities. 

All aspects of Engineering at Avro employ the 


most up-to-date scientific techniques and 
modern facilities. These are under the guidance 













of some of the world’s finest engineering talent. 
As members of a progressive design team, 
more concentrated job responsibility means 
more recognition for individual ideas and 
accomplishments. 

You who are interested in responsible work 
now, on design concepts which represent the 
most advanced state of your art, should 


APPLY BY LETTER TO: THOMAS W. SHAW, EMPLOYMENT MANAGER 


MWRO AIRCRAST LIMITED 


BOX 4004, TERMINAL ‘A’, TORONTO, CANADA 


MEMBER, A. Vv. ROE 


CANADA LIMITED & THE HAWKER SIDDELEY GROUP 











Navy Airplanes Show Good Availability 


By Richard Sweeney 


El Centro, Calif.—High order of re 
hability of fleet-use airplanes, especially 
in ordnance and avionics, was apparent 
during Navy weapons mect here 

Predominant problem was foreign 
object damage to Curtiss-Wright J65 
turbojet engines in North American 
rJ-3 Fury fighters during landing and 
takeoff despite cleaning of active run 
wavs. Clean taxiways, ramp areas, use 
of intake screens, reduced foreign ob- 
ject damage considerably, but landing 
takeoff situation remained biggest head- 
ache. 

Using Aero 5A and Aero 5D fire con- 
trol svstems on Grumman F9F-5 and 
F9OF-S respectively, and the Mk. 16 
svstem on the FJ-3, all utilizing the 
APG-30 ranging radar, competing 
squadrons were operating proven equip 
ment. Avionic problems were few and 
random, none unexpected. 

Mk. If] 20 mm. cannons were used 
in F9F airplanes, Mk. 12 guns in the 
I J-3. identical in basic op 
cration, prime difference being an air 
feeder for the Mk. III, a windup feeder 
for the Mk. 12. 


(Guns are 


Supplies Materiel 


Fleet Aw Gunnery 
based at El Centro Naval 


Unit (FAGI 
Auxiliary Au 


its production life. 


policy (AW April 15, p. 27). 


siles and 30 mm. Aden cannon. 


Station, provided all support materiel 
for units competing in the meet, fur 
nished towed targets and pilots, and 
supported airplanes involved in fire 
power demonstrations Competing 
squadron maintenance personnel did all 
actual work on aircraft, drawing necded 
equipment replacement items from 
FAGU stock. FAGU supply officers 
drew approximately 30-day normal sup 
ply of spares, which were expected to 
be consumed within the projected seven 
firing days of the meet. 

Overall, aircraft were firing better 
than 93% of loaded ordnance per mis 
sion. Target hits also were running to 
numbers indicating good quality marks 
manship of pilots 

Eight Navy squadrons and three Ma 
rine squadrons participated in the com 
petition, in which units either com 
peted in air-to-air or air-to-ground 
phases, but not both. Of these, four 
Navy units and two Marine units com- 
peted in aerial gunnery while four Navy 
and one Marine unit competed in air 
to-ground gunnery and bombing 

In air-to-air gunnery, three Navy un 
its, two from Miramar and one from 
Oceana, flew FJ-3s; one Navy unit from 
Jacksonville flew F9F-8s; one Marine 
unit from Cherry Point flew V9F-8s 
and one Marine unit from El ‘Toro 
flew F9F-5s 


P.1B Makes First Flight 


English Electric P.1B twin jet fighter made its first flight only a week after British announced defense policy changes which will shorten 
It will be last fighter British will build. Air defense missiles will succeed manned fighters, according to British 
Powered by two Rolls-Royce Avon engines, P.1B is first British fighter supersonic in level flight. Fuse 
lage was redesigned to accommodate more powerful Avon engines (P.1A had Sapphire) and radio, radar and armament, including mis 
Cockpit, equipment is cooled to overcome kinetic heating effects of high speeds. P.1B is all weather 


day and night fighter, was high rate of climb, can cryise economically on one engine. 
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In air-to-ground gunnery and bomb 
ing, one Navy unit from Jacksonville 
flew AD-6s, another Navy squadron 
from Jacksonville flew F9F-8s, one Ma 
rine unit from Edenton flew ADs, and 
two Navy squadrons from Moffett flew 
ADs and F9F-8s 

Mixture of Navy and Marine units, 
various types of both jet and prop 
driven aircraft, gave indication of wide 
scope on combat potential in all classi 
fications. 


Demonstrations 


During meet, daily firepower demon 
strations were held, including first pub 
lic displays of Navy LABS using Chance 
Vought F7U Cutlass. First displave of 
Navy LABS system were made during 
press cruise of USS Forrestal, but at 
that time, Grumman F9F-8s were used 


‘This was first indication that F7U has 


atomic capability 
Other demonstrations 
@ Second public firing of Navy's large 
Zuni rocket (AW Mar. 11, p. 26) 
e Salvo firing of 194 2.75-1n. rockets 


air-to-ground by prop driven AD Sky 


raiders 

© Firing of multiple 
(rockets, “special shapes 
nell F3H-2N Banshee 

© Acrial display for of new Westing 
Acro 13F (all weather) fire con 


external stores 
") by McDon 


house 


wy 
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Eimac X676 Modulating Anode Kliystron 


Eimac X676 Meets 
CAA Air Navigational Requirements 


Designed for air navigation systems, the Eimac X676 three cavity, air cooled 
klystron will deliver 30 KW peak power output in the 955 to 1220 mc range. With 
a power gain of 35 db, this tube has an efficiency of 40 per cent. 

A typical air navigation systems requirement is a shaped RF pulse output to 
eliminate spectrum interference in adjacent channels. The Eimac X676 conserva- 
tively meets the 60db requirement of the CAA’s air navigational system without 
using critically tuned, expensive filters in the RF output transmission line. The 
modulating anode permits pulsing the beam current while keeping the accelerating 
voltage constant. Also, the modulator circuit for this application is quite simple. 

The RF cavities are external to the vacuum system and detachable from the 
klystron. The user may purchase spare tubes without buying additional tuning 
and focusing assemblies. 

For the design engineer, the features of the X676 simplify circuitry — for 
the equipment operators the X676 provides reliable, long-lived performance at 
moderate cost. 

For further information about the Eimac X676 Modulating Anode 
Klystron, consult our Application Engineering Department. Also 
available are two highly informative booklets; “The Care and 
Feeding of Klystrons” and “Klystron Facts... Case Four". 


EITEL-MCCULLOUGH, INC. 


S AN BR UN CO GA L.¢ PF OR Se 


Ecmac First in high power amplifier klystrons 





trol system in Douglas F4D Skvyravs 
Skyrays were flown by Naval Test Cen 
ter pilots from Patuxent River, who 
went “under the hood” shortly after 
takeoff, accomplished remainder of mis 
sion through firing passes blind 

Aero 13F is not yet in flect use 
on F4D but was designed for incorpora 
tion on retrofit basis on Skyravs now in 
fleet and Marine use. System is pack- 
aged so that mounting is on rail in the 
circular nose of F4D, enabling mainte- 
nance to be performed by simply re 
moving the plane’s nose cone, sliding 
out avionic gear on the rail. 
¢ First use of newly developed special 
explosive charge which yields mush- 
room cloud, loud noise and sprays dirt 
about simulating fallout, like a tactical 
atomic bomb. ‘Two were to be set off 
during meet, one during a firepower 
demonstration on gunnery range, other 
close to El Centro base itself. Devel 
oped by Bermite Powder Co., Saugus, 
Calif., charge was planned to familiarize 
Navy personnel on land bases and ship 
board to physical characteristics of tac 
tical nuclear weapons, without danger 
of radioactivity. 

Ground rules of weapons meet, sec 
ond such staged by Navy and with 
twice the number of competing units 
and expanded events (last vear’s con 
sisted of only aerial gunnery) were sim 


Mockup on Tyne Vanguord 


lrans-Canada Air Lines engineers inspect a mockup of the Rolls-Royce Tyne turboprop 
being installed in the starboard inner nacelle of the full-scale Vickers Vanguard mockup 
at Weybridge, England. Engine, rated at 5,315 eshp., is scheduled for Vanguards on 
order for Trans-Canada Air Lines, with delivery scheduled to start in 1960. 


ilar to those of recent ‘Third Marine 
\ir Wing meet (AW, Mar 25, p. 33), 
in that only unit personnel could touch 
competing planes and once a competing 





Serving 
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America’s 
Great 
Desert 
Resort 


16 cities 
in California, 
Arizona 


and Nevada 
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plane broke ground on takeoff, it was 
commited and charged for the mission 
if an abort oc 
avionics or ordnance 


regardless of the cause 
curred im aircraft 


One measure of America’s aviation 


progress is Bonanza Air Lines’ eleven- 
year record of growth. Bonanza has kept 
pace with the expansion of the West, 
and by this time next year a new fleet of 





Silver Dart F-27 turbojet aircraft will 
be in service. Faster flights and better 
schedules will continue to be fallmarks 


of the Bonanza Air Lines’ system. 





BONANZA 
AIR 
LINES 





Gn atce 


CHR has 
a new 

low durometer 
Silicone rubber 


wi ial version of J79. 
Higher tear strength, MOCKUP DETAIL of 880 nacelle. Transport will use commercial version of J 


lower compression set : : 
eemeeinion | Convair 880 Details 


durometer stock. 


The new COHRIastic R-11568 with 
softness in the range of sponge is 
now available in custom sheets and 
moldings. This 25 durometer sili- 
cone rubber has high tensile, elon- 
gation and tear strength, unusually 
low compression set, —100° F to 
480° F flexible temperature range. 


Write for bulletin on CHR’s soft 
sealing material which gives basic 
facts on new R-11568, compares it 
with silicone sponge rubber and sili- 
cone foam rubber (COHRfoam). 


copies of bulletin on | ; 
soft sealing materials. 


OC) Include CHR Stock Item folder & 
price list 


© Include CHR Coated Fabric bulletin. 


NAME 


TITLE DEPT. OR CODE 
COMPANY 


STREET 


city ZONE STATE 
WING JIG components for Convair 880 are for actual structure. Base units soan in 


THE CONNECTICUT HARD RUBBER C8. . 
CHR 408 East St., New Haven 9, Conn. background have the main spar pads installed. 
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Boeing 707 Intercontinental — drawing courtesy Boeing Airplane Co. 


CHR’s high tear strength silicone rubber picked for 
707’s major door and window seals 


These seals, produced by CHR, will resist tear, abrasion, compression set, weathering, sticking, — 100°F. te 400°F. 


All present versions of the Boeing 
707 will have silicone rubber door, win- 
dow and hatch seals in the important 
traffic areas. The speeds, altitudes and 
temperatures to be encountered by the 
707s would soon render organic rubber 
seals useless in working areas such as 
the pilot’s sliding window, the passen- 
ger, cargo and galley doors where sili- 
cone rubber is to be used. 

It is significant that the seals for 
these areas will be produced by CHR 
with compounds meeting Boeing’s BMS 
1-22 specification. This specification 
and AMS 3345 and 3346 were written 
around CHR’s COHRlastic HT* high 
tear strength silicone rubber com- 


pounds. These CHR compounds, at the 
present, are the only stocks which will 
meet these specifications. 

In the single year that these com- 
pounds have been available, a trend to 
designing with high tear strength sili- 


cone rubber has been established. Other 


airframe and engine companies are 
writing specs around CHR’s com- 
pounds or specifying AMS 3345 and 
3346 on new and. revised prints. 
CHR representatives calling on all 
major airframe and engine manufac 
turers are available for consultation 
on use of these compounds. Write or 
phone for specifications and samples 
of COHRIastic HT silicone rubber. 


COHRIastic HT 665 and HT 666 are produced from high molecular 
weight gums reinforced with du Pont's Valron® estersil. 


COHRLASTIC AIRCRAFT PRODUCTS 


SEALS . 


DE-ICING, ANTI-ICING AND HEATER ASSEMBLIES . 














Seals produced by CHR for: (1) pilot's siidin 
window (2) passenger door (3) galley door (at 
cargo hatch and (5) esce sich are made 
with CHR’s COHRiastic HT 666 silicone rub 
ber meeting Boeing's BMS 1-22 specification 
Other CHE silicone rubber seais are used 
throughout ali 707 modeis 


COATED FABRICS 
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The 
first men 
on the moon 


What Douglas engineers 
to make it possible / 


Space travel, a dream five years 
ago, is now so near reality that 
lunar landings are predicted by the 
end of this century. 


This is hastened by knowledge 
being gained in present and practi- 
cal research. For instance, when 
Douglas engineers find new ways 
for fliers to survive high gravita- 
tional pulls at supersonic speeds, 
they also help some future pilot 
survive the blast-off of a moon- 
bound rocket. And current studies 
on heat dispersion, aimed at getting 
an intercontinental missile back 
into our atmosphere without air 
friction burning it up, will apply to 
the problem of returning a space 
ship safely to earth. 

















With the possibility of interplanetary flight accepted 
by engineers, man now looks to outer space and is 
speculating on new power sources needed to get him 
there. A predicted break-through is the plasma engine, 
which will harness ions or light itself to drive aircraft 
nearly 186,000 miles per second. 


At Douglas, a Missiles Division with the longest history 
in its field, is building rockets and missiles for military 
use. Nike Ajax (above) is already guarding principal 
cities, and soon the more potent Nike Hercules will be 
ready to take over these assignments. Thor, an inter- 
mediate range ballistics missile, is undergoing tests, 
and on the classified list are many other out-of-this- 
world projects in Te design and construction 
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MODIFICATION “MAGIC” 
BY PACIFIC AIRMOTIVE 


Latest achievement of Pacific Airmotive Corporation's Burbank Aircraft 
Division is the most complete re-manufacture of a DC-3 ever attempted. 
Delivered to its new owner in record time, this executive DC-3 is striking 
proof that PAC’s facilities provide the business aircraft industry with 
unmatched modification, overhaul and repair service, backed by trained 
personnel with an unexcelled experience level. Services include complete 
airframe overhaul and modification for all types of private and commercial 
aircraft; engine overhaul; interiors; hydraulic systems; radio and radar 
installation; brakes and accessories. Complete test facilities are provided 
while production line techniques and full parts inventories speed delivery 


and reduce costs. 


The only “new” DC-3 in the air today— 
every piece of wire, cable, tubing, every 
component, all parts and material at- 
tached to the basic airframe are factory- 
new or equivalent. 


THE ONLY PRIVATE MAINTE- 
NANCE facility on the West Coast cur- 
rently servicing J-57 engines, PAC is 
continuing its acknowledged leadership 
in the engine overhaul field. PAC's 
“years-ahead” programming will be 
ready for the new and more powerful 
engines soon to be in use by both mili- 
tary and commercial services. 


PACAERO Engineering Corp., new 
subsidiary of Pacific Airmotive, con- 
tinues full production of the world. 
famous Learstar executive transport, 
virtually a new aircraft remanufactured 
from the Lodestar. Improved safety, 
performance, range and comfort have 
established the Learstar as the new 
standard for business aircraft. 


AIRLINES have long relied on PAC's 
services for engine overhaul. Currently, 
ll air carriers contract with PAC for 


this important service—including the 
Flying Tiger Line and Slick Airways, 
who look to PAC for overhaul of the 
R2800-CB engines powering their fleets 
of DC-6s. 


TEST EQUIPMENT designed and 
manufactured by PAC provides the air- 
craft industry with a full line of engine 
and accessory test stands and ground 
support equipment. Special units have 
recently been developed for testing jet 
engines. Custom design for custom 


PAC's Chino base maintains a full 
rework and modification program on 
F 86 aire raft. 


requirements is a vital PAC contribu 
tion to the aircraft industry. Entirely 
new types of test and ground support 
equipment are in production or devel 
opment for present and future needs of 
the industry at both the Burbank and 
Linden, N. J. plants 


AGAIN THIS YEAR PAC will con- 
duct Pratt & Whitney Aircraft Engine 
Operation and Maintenance Forums. 
Dates now scheduled are: Denver, May 
14; Burbank, May 17; Oakland, May 
20; Seattle, May 22. Those desiring to 
attend are invited to write PAC for 
reservations and tie-down arrangements, 


PAC has available specific information 
covering the many separate phase s of 
services and products available to air 
‘ raft owner;rs and operators You are 
invited to write the nearest PAC plant, 
which will be glad to supply the proper 
information promptly and without 
vhligation 


=o 


PACIFIC AIRMOTIVE CORPORATION 
2940 N. HOLLYWOOD WAY, BURBANK, CALIFORNIA 
Brancn Factuittes: Chino and Oakland, California; Seattle, Washington; Denver, 
Colorado; Kansas City, Kansas; and Linden, New Jersey 
Sunsipiany : PACAERO ENGINEERING CORP. 
3021 Airport Avenue, Santa Monica, Calif. 
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New Rotor and Hub 
Tested for Bell XV-3 

New two-blade rotor and a simplified 
hub is being tested for Bell's XV-3 
tilting rotor convertiplane near Ft. 
Worth, Dallas Iwo-blade semi-rigid 
rotor, which will replace current three 
blade configuration (AW April 15, p 
23), is being evaluated on a whirl test 
stand by Bell Helicopter Corp. New 
rotor can be utilized because of im- 
provements in the basic kinamatics of 
the semi-rigid rotor, according to the 
company 

A major factor in this design advance 
is Bell's recently developed underslung 
feathering axis (UPA) cok also used 
on the turbine powered XH-40 and be 
ing tested on the Model 47, 

Test program, which will include sta 
bility and stress imvestigation on the 
whirl stand and a l00-hr. approval 
period, is being started following receipt 
of a supplemental agreement from 
USAF, which is administering the XV-3 
program for the Army 

A second set of the new rotor system 
will be installed on the No. 2 Bell 
XV.3 and the aircraft will be flown by 
Military Air ‘Transport Service to Palo 
Alto, Calif for advanced tests im 
NACA's 40-ft. x SO-ft. full-scale wind 
tunnel, Wind tunnel phase will be fol 
lowed by Phase II flight tests 


C-46 Weight Boost 
Approval Sought 


Miami—L.. B. Smith Corp. is secking 
Civil Acronautics Administration ap 
proval of a boost in gross takeoff weight 
of its C-46 modification to a 50,000 Ib 
urplane, Designated the C-46 CW20-T, 
it is presently CAA-approved at 47, 
650 Ib 

The Miami firm savs a dozen of the 
modified C-46s now are im operation, 
sevens are undergomg rea+manufacture, 
and several more are on order. Expr 
nence has shown iwccording to L. B 
Smith, that the airplane has capabilities 
for the 50,000-Ib. gross. Kew changes 
in present modification are expected to 
bn required 

Riddle aulines last month announced 
CAA approval of a C-46 modification 
the cargo carrer has developed at it 
Miami base (AW Mar. 25, p. 29) 
Riddle is pushing sales of its “C-46R” 
modification to short-haul carriers 

If L. B. Smith's new gross is ap 
proved, it will top Riddle’s by 100 Tb 

Other performance figures announced 
by the firm 
1,6354mi. range, 45-55-passenger capac 
ity for the Smith conversion: 235-mph 
top truce air speed, 1,600-m1. range, 50 


5 mph cruise speed 


passenger capacity for the Riddle con 
version 





ENGINEERS...LOOK 
TEN YEARS AHEAD! 
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A Douglos engineer lives here 


Will your income and location | 
allow you to live in a home y/ 


like this...spend your =a —— - 
leisure time like this? //f/ sy 
Pp r—~ 


They can...if you 
start your Douglas 
career now! 


Your objectives are probably high professional standing, good income, 
good security and good living. All four can be achieved at Douglas. 
Douglas has the reputation of being an “engineer's outfit,” with the 
three top administrative posts being held by engineers. Maybe that’s 
why it’s the biggest, most successful unit in its field. Certainly it offers 
the engineer unexcelled opportunities in the specialty of his choice 
... be it related to missiles or commercial or military aircraft. 
You've looked around. Now look ahead... and contact Douglas. 
For further information about opportunities with Douglas in Santa 
Monica, El Segundo and Long Beach, California and Tulsa, Oklahoma, 
write today to: 
DOUGLAS AIRCRAFT COMPANY, INC. 
C. C. LaVene, Box 620- M , 3000 Ocean Park Blvd., Santa Monica, Calif. 


DOUGLAS 


First in Aviation 
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The President's Message 


This book is a record of the past. In these 
factual and statistical columns you will find a dra- 
matic story of air transport progress. But the men 
and women of the scheduled airlines, both by inclina- 
tion and necessity, seldom dwell on the accomplish- 
ments of the past. In 1957, the scheduled airlines 
of the United States stand on the threshold of the civil 
aviation jet age, This revolution in transportation 
may well revise drastically the pattern of our eco- 
nomic and political and social life. 

So far as the airlines are concerned there is 
no turning back. By the end of 1956, they had com- 
mitted themselves to more than $2.600,000,000 to be 
spent over the next 5 years for new turbo-prop and 
turbo-jet airliners that will move people and cargo 
faster, accelerate the mails and add new and more 
powerful wings to our national defense. 

But to bring these benefits to the public, the 
airlines face new and complex problems, both tech- 
nological and economic, that have been thrust upon 
them. At stake is our nation’s world leadership in 
aerial commerce and the very feasibility and vigor 
of its air power, in peace and war, 

Most immediately critical is the problem of 
air navigation and air traflic control. We have almost 
run out of a precious natural resource, the air space 
itself. In addition, the air traflie control system = is 
inadequate to handle even today’s air fleet. More 
radar and other known electronic aids must be 
employed to provide some interim improvement of 
the present system. But beyond this, we need a 
whole new system concept geared to the traflic of 
tomorrow, that will increase rapidly in numbers and 
complexity, to provide adequate control of all aii 
traflic at all times. Of course, any modern system 
must contemplate the unique and elaborate demands 
of the military and so must be far more expensive 
than civil aviation alone requires. 

Equally important is the need for improvement 
and development of our nation’s airports, those highly 
valued gateways by which each local community will 
enter or maintain its position in the air age. 

These problems of adequate air trafle control 
and airport facilities are everybody's for they are 
concerned with vital service to the nation’s air de- 
fense, our air transport network, the growing fleets 
of business aircraft and the private flyers. 

The airlines are concentrating on better service 
for passengers and cargo but they face a serious 
economic barrier. This problem magnified itself in 
1956. For the lOth consecutive year the scheduled 
airlines set new records for public usefulness. Reve- 
nue ton-miles flown -the yardstick by which we 
measure the usefulness of air transport -increased 
15.6 per cent for the entire American-Flag scheduled 
air transport industry. But even though the industry's 
total revenues hit an all-time high of $1.861,175,000, 
an increase of 13.9 per cent above 1955, the net 
operating income after taxes was 7.2 per cent below 
1955 due to continuing rising costs in all phases of 
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airline operation. This steadily narrowing gap between 
growth and net income means that the airlines are 
becoming progressively more vulnerable financially. 


The grim fact is that constant technological 
improvements and intensive management efficiency. 
which built today’s vast airline network, are no 
longer sufficient to combat the inflation trend of our 
nation’s economy. This has focused attention anew 
on the fare structure of the airlines. 

Since the passage of the Civil Aeronautics Act 
of 1938, the birth certificate of the organized sched- 
uled air transport industry as we know it today, the 
airlines have maintained a policy of swallowing cost 
increases to keep fares low. Actually air transporta- 
tion today costs the air traveler less per mile than 
it did in 1938. During this same period, while the 
average fare has been held down, the industry has 
doubled——and in many instances tripled —its useful- 
ness in every phase of its service to the public. 

The revenue problem is complicated by regu- 
lation. Seheduled air transport is the most closely 
regulated and highly competitive public service indus- 
try there is and competition is constantly increasing. 
For instance, new service has been authorized be- 
tween 320 pairs of cities during the past two years 
Further, in the case of 64 city pairs, already served 
by two, three or four competing airlines, more service 
was added, Beyond this, at the end of 1956. 33 
foreign carriers were flying into this country in direct 
competition with many of our own carriers for over- 
scas business, 

The fare and airline cost problem will be in the 
spotlight for months to come. One thing is certain 
to hold the fare line at the expense of improvements 
in service is not in the best interest of the public 
or the air transport industry. 

The scheduled airlines also must constantly im- 
prove equipment because of their responsibilities to 
our national security. The airlines feel they can 
provide an even greater contribution to the national 
defense than is presently provided for in the Civil 
Reserve Air Fleet (CRAF) program if they are 
permitted to perform a greater share of the routine 
carriage of military personnel and cargo. This will 
permit the Air Force to devote more of their trained 
men and resources to such combat activities as SAC 
and ADC, reduce the over-all load on the taxpayer. 
and create a greater airlift potential in case of na 
tional emergency. These beneficial results can be 
obtained if a closer working partnership is developed 
with the military. 

The job ahead is to unscramble these problems 
and face the future with the competence and confi- 
dence that have enabled the U.S. scheduled air trans 
port industry to build the largest, finest, fastest and 
safest air transportation system in the world. 


Suse 





lir Transport 


18th Edition, 1957 


This index covers material demonstrating the increasing 
use of U. S. scheduled air transportation in the post war 
years. Revised data filed by the scheduled air carriers with 
the Civil Aeronautics Board and the records of the Interstate 
Commerce Commission served as the mayor sources of the 


Statistics 


\ircraft Operated 

Aircraft Operating Expenses 

Aircraft Operations at CAA Operated Towers 
Air Navigation and Trafti Control 

Alaskan Carriers 

All Cargo Airlines 

Assets, Liabilities and Capital 

Classes of U.S. Commercial Atr Carriers 

s AMNIOTIC 

Directors of Air Transport Assocation Back Cover 
Domest Trunklines 

Fares, Average Passenger 

Ground and Indirect Expenses 
Heliwopter Carriers 

Intercity Passenger Mile Market 
International 

Linal Service 

Mail 

Members of Air Transport Association Back Cover 
National Defense S 
New Type Aircraft in Scheduled Service 

Officers of Air Transport: Association 

Operating Revenues 

President's Message 

Profit or Loss Summary 

Resources 

Revenue Passengers Carried 

Resenue Ton-Mile Tratte Carried 

Safety Records 

Service Available and U ulized 


Territorial Carriers 


Definition of Terms 


Passenger Miles and Ton Miles 





AVAILABLE SEAT MILES FLOWN 


for sale in scheduled service 


AVAILABLE TON MILES Total 
ivailable for ale in scheduled 

CHARTER FLIGUT Transportat 
on other than cheduled and 
fligght 


EXPRESS TON MILE. A t 
PREIGHUT TON MILE. A 
PASSENGER MILE. One ; 
PASSENGER LOAD FACTOR Thve 
( iin i 


sout mile actually hie 


PASSENGER TON MILES. I'a 
! le (See detinition fi 
REVENUE PASSENGER MILES 
pPussenget flown Cire the ler 
the amount of available eatn 
REVENUE PLANE MILES Aircraft 
eT cet 
REVENUE TON MILES Dh 
charter service Ir i 
passenger mile are 
i it to | That t 
baggage are accepted 
SEAT MILE One passenger 
riile 
TON MILE LOAD EACTOR. Percentage 
id in heduled and charter ar 
S MAIL TON MILF A ton of mail 
tatistic include priority air letter 
post Since the beginning of the 
first lu ithree-cent) mail t ‘ 
ha iiso been included in U 


Revenues and Profit and Lass 





EAPRESS KEVENUE He 


expre 


FREIGHT REVENUE Heve 


freight 
INCOME TAXES Federal theon 
NET INCOME BEFORE TAXES 
! 


i from all transaction In 
Income this tmeclhude suct 
ale of equipment, proceed 
{f investment revenue ofl oy 
revenue trom the rental or « 
cratt and pre t «of le 
eurren 


NET OPERATING INCOME 
“ir transportath er 
erating 


definition 
; 1 int 


w iten 


NET PROFIT On 


tuxe the an 


OPERATING EXPENSES 
fuct of t ist ‘ 


i et ‘ 


‘ 
vw and ott t i-operat 


I ‘ Before 


OTHER KEVENUE 
vane hartered 
1 te ‘ 


PASSENGER KEVENUES la 


Pubic SERVICE REVENUES 
(, ernment t i ite aif 
t ted State sed its ter 
i a it t tnaintain ‘ 
nh are net yet «if 


ter erviee 


U.S MAIL REVENUE. Ser 
f 1 Th the an 


portation 


Air Transport Facts and Figures, 1957 





EVER-GROWING 
PUBLIC USEFULNESS 
SINCE 1938 


Ai classes of Certified Air Carriers 1938 


Senet 
, pe Mamiber of 2 
Beak. eines 








Co 
At 


Cities Served 


~ 

















126,970" 





$629,517,260 




















COMMERCE 


The scheduled airlines of the United States today 
fly more than OL per cent of the entire free world’s ait 


passenger trathe, 


Under a doctrine of regulated competition estab 
lished by the Civil Aeronautics Act of 1938 the air- 
lines have built the finest. fastest, most reliable and 
most competitive as well as the safest--air trans- 


portation system in the world, 


Progress in Equipment 





Phe combined fleets of the nation’s scheduled air- 
lines by the end of 1956 totaled 1,726 aircraft, rep 
resenting an investment of more than half a_ billion 


dollars. 
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Speeds have increased. In the time it took the 
air traveler in 1938 to go from New York to Chicago, 
today’s passenger can fly all the way from New York 


to Denver. 


Capacity is greater. Biggest of today’s four- 
engined airliners can carry five times as many pas 
sengers as the twin-engined airliners of 1038. Passen- 
ger-wise, all of today’s airliners could provide seats 
for every man, woman and child in a city of 80.000 
population. At the same time, they could carry 3,116 


tons of mail, express and freight. 


Progress in Services Provided 





In 1938, half the nation’s total population was 
without any air service at all. Today the nation is 
spider-webbed with airline routes tying together some 
546. U.S. cities, big metropolitan centers and small 
rural areas. International operations link the U.S. with 
some 157 cities in 58 different foreign countries. Few 
localities are without air service of one kind or 


another. 


Competition is increasing. There are almost three 
times as many certificated scheduled airlines today 
as there were in 1938. Over-all domestic revenue plane 
miles flown are up 852 per cent today over the 1938 
fizure. The average number of daily plane miles flown 
for all domestic and territorial airlines in 1938 was 
105,000. The figure was 1.864.000 in 1956. 


The number of airlines serving individual cities 
has increased greatly since 1938. Today, as many as 
18 carriers serve the major terminals like New York 
and Chicago. In fact, in the past 17 months, compe- 
tition between carriers was greatly intensified. Com- 
petition was added to one-third of the air trathe of the 
United States with as many as six additional carriers 
certificated to operate between two cities. In fact. from 
one to six additional carriers were certificated for 


20 city pairs. 


The value of the services which the airlines per- 
form is indicated by increased spending on airline 
travel. In the past ten years, for example, the Ameri 
can public has demonstrated its faith and acceptance 
of air transportation by buying airline travel at a 
vreater average yearly rate of increase —1& per cent 


than any other type of personal purchase. 


Safety has helped build this public confidence. In 
the ten years from 1947, airline accident fatality rates 
have shown a drop of almost 80 per cent. Moreover, 


safety record comparisons show that air travel 





is, in facet. five times as safe as riding in vour own 


tutomeobile 


What the public is buying today in air transper 
lation is a post-war luxury service at pre-war fare 
levels. In 1939. the airlines’ first full vear of opera 
tion under the Civil Aeronautics Act. an air passenger 
paid SEbLOS for a ticket from New York to Chicag 
(There was only first-class service available.) Flying 
time was four hours and 35 minutes. Today's ait 
traveler can make the same trip using air coach of 
air tourist serviees for only S335.00. a reduction from 
1959 fares of more than 25 per cent. The flight takes 
only two hours and 55 minutes. And today’s pussenver 

whether first-class or coach rides in’ an airlines 


that is far superior to the best of Lo3o 


Progress Toward Self/-Sufficiency 





In 1959 mail pas in the form of subsidy. or pub 
lie service revenue Wis a trrhatypor serlires ol airline 
income. By comparison, in 1956, public servicer reve 
nue paid to the airlines represented only 2.5 per cent 
of their gross income. The domestic trunklines were 


almost entirely free of subsidy 


And mail pay is no longer a form of subsidy 

In fiseal 1039. the domestic scheduled airlines erossed 

S47.003.759. Public service revenue or subsidy repre 
a 


sented 25.9 per cent of this amount 


By comparison. in’ L956. publie service revenue 
paid te all the airlines represented only 2.5 per cent 
of their gross income. The domestic trunklines were 
almost entirely free of subsidy. Only the local services 
airlines. certain segments of international routes. the 
territorial airlines and the new helicopter services still 


receive public service revenue 


Vilestones of 1956 





Phe scheduled airlines carried their 300,000,000th 
passenger in 1956. Behind this statistic is a far more 
significant fact than the number itself. It took 24 years 
for the airlines to carry the first) LOO.000,000) passen 
vers, four more sears to count the second LOO.Q00.000 
hut only a litthe over two vears te hit the 300.000.0000 
mark 


Comparing 1956 figures with 1955. the number 


of passengers carried showed an increase of 10.4 per 
cent. In 1956. for the second time since the end of 
the Korean action. the scheduled airlines were solely 


responsible for a 5.9 per cent increase in the domestic 


ntercity passenger trathe carried by the counters 


ommerectial Lranspottation system 


The vear showed rns rn every Eype ol servis 
which the airlines pron ice During POoG. the atline- 
carried 152.0908 tonaniles of air mail an imeredase 

10.0 per cent over P95.) Air express: shipments in 


creased from S1L285.000 tonomiles i P9990 te O22 


(MH) ton-miles in L956 Nir freieht jtatnaprered freon ad 
OT.000 ton-miles carried in P9559. te BA A290 OOO bon 


miles carried in L956 


In the twelve month period. the airlines addled! YOO 
tirliners te their combined = tlheet- eres thew 
Cabprne ity te arrtilt JMissenoers rial CAP Oss ave fred hit 


Ii lob per cont 


During the vear the industry 
OO. an inerease of T0600 per cent over the previous 
sear. But. although each individual carrier ciel mere 
business, operational earnings failed te follow 
ad in some instances losses ipypreare 1 Profit miarein 
sill lageed substantially behind other prurdolie Tone ih 


inelustries 


At the same tine the ioclustes hia committed 
itself te an additional S2.000,000.0000 tn order foot 
thheete piston-eneined aireralt and mew pet linves Ih 


vears end. this total number of new aneraft on order 


totaled’ O70 


DOMESTIC TRUNKLINES 


The domestic trunklines during 1956 carried BLE 
per cent oof the total number « ~ Whee thew 
on the sehedued airlines. Pas. loasimess for the 
domestic trunks was up TLE per cent and accounted 


for OOF per cent of the total teamkline revenues 


Air coach and air tourist services accounted for 
io per cent of the detmestic trunktine Jiissenipes 


trathe birst-class service saw a rise of 12 ty pred cent 


he trunklines also carried G05 per cent of the 
total air mail ton-miles, Carriave of the onail doy the 
ton-mile yardstick Wits OO pret cont over the pores teu 


its utes 


Vi eXp ess ton-oitles she ‘ bint 
cent. Total air freight movements Leore-nnale 


showed a onoaf OD per cent 


During the year prulolie service revenues dnappes 
Py per cent from the L955 fieure and amounted 4 


== than .2 of cone per cent ol thei total re i" 
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INTERNATIONAL 


U.S. Flag Carriers during 1956 accounted for 
65 per cent of all passengers between the U. 5. and 
foreign countries, During the heavy vacation travel 
months of June, July and August. the airlines flew 


more passengers to Europe than went by surface vessel 


The year’s totals showed a 10.2 per cent increase 
in the number of passengers arriving via American 
international carriers from foreign countries. At the 
same time, the number of passengers they carried 


abroad was 10.1 per cent higher than in 1955, 


Air coach and air tourist travel to and from the 
U.S. inereased by more than 19 per cent during the 
year. The low-fare flights accounted for O4 per cent 
of the international passenger business. First-class 


trathe increased O per cent, 


There were also important changes in the inter 
The CAB. in 


permitting two of the U.S. overseas carriers to fly 


national route structure during 1956 


an inter-change operation across the Pacific, in effect. 
vave the U.S. a second round-the-world air route 
One new foreign airline was granted entry into the 
LC. S. and began operations. Another foreign airline 
hevan flying a trans-polar service with terminal points 
in the U.S. OF the total $42,736,000 in public sery 
ice revenues granted the scheduled airlines in) 1956, 
$0,125,000 went to the international carriers to fly 


routes in the government's interest 


LOCAL SERVICE 


Created as a whole new family of airlines just 
after the end of World War Tl. the Local Service Car 
riers celebrated their tenth full year of operation: in 
1956. The decade produced many measurements of 


propress, 


By the end of 1956 they had carried 100 times 
the number of passengers in the past twelve month 


period as they carried ten years ago. The gain in 


passenger trafic over 1955 was 21 per cent. Likewise. 


they have increased their gross revenues eight times 
since LOFT, The increase in) 1956. over 1995. was 
17.7 per cent with total revenues in last year amount- 


ing to $67,500,000, 


Although the local service airlines carried only 
one per cent of the total mail tonnage in L956, it is 


significant to point out that without them some 192 
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t'. S. cities would be without any direct air mail 


service, 


The fact that they are making such a contribu 
tion to the nation’s postal and transportation system 
accounts for the larger slice which they receive from 
public service revenue. In 1956 this figure was $22,- 
933,000, The previous year it was $20,714,000. Indic- 
ative of their growing importance, however, is the 
fact that ten years ago they carried 25.000 pasengers. 
while in 1956 they carried 3.453.000--an increase of 


13.712 per cent. 


HELICOPTER CARRIERS 


In 1956, scheduled helicopter airlines carried a 
total of 63,000 passengers and 135,000 ton-miles of 
mail and other cargo. Passenger service showed a gain 
of 152 per cent over 1955. During the year new and 
larger helicopters were put into operation. The helli- 
copler passenger, used to riding in a rotoreraft with 
a capacity for carrying only five persons now can 
ride in helicopters that can carry 12 passengers. Al- 
though a limited number of new helicopters went into 
service during 1956, the number of seats available on 


a daily basis increased 98 per cent. 


Because it costs more to fly a ton of passengers. 
mail or cargo by helicopter than it does to airlift the 
same load in a DC-7 airliner, the helicopter services 
are getting 5.6 per cent of the public service revenue 
dollar to help expand their operations, In 1956 this 
subsidy Bmounted to $2.544.000. However. public 
service revenue dropped 6.1 per cent from the L955 


fivure. 


ALASKAN CARRIERS 


During 1956 Alaskan carriers, stimulated by new 
business in support of the DEW-line radar network, 
showed 31.4 per cent increase in total revenue. Avail- 
able ton miles increased 52.4 per cent over 1955. 
Bigvest traflic increase was in charter flights which 
jumped 151 per cent. The total number of passengers 
carried showed a 19.3 per cent increase. There was an 


1] per cent increase in subsity. 


TERRITORIAL CARRIERS 


Over-all revenues for the Territorial Carriers in 
1956 showed an increase of 4.4 per cent while subsidy 
declined .7 per cent from the 1955 figure. Total pas- 
senger revenue was up 6.3 per cent. Freight revenues 


increased four per cent from the 1955 level. Chartes 





















of .O per cent. 


ALL-CARGO AIRLINES 


The all-cargo airlines in 1956 carried 13.3. pet 
cent more freight traflic than they did during the previ- 
ous twelve-month period. Available ton-miles of the 
84.521 in 1955 to 


284,512, Charter business accounted for the greatest 


all-cargo carriers increased from 


gains in the all-cargo field, 42 per cent of the total 
revenue ton miles flown. This was an increase of 242 


per cent over 1955. 


MAIL 


The Civil Aeronautics Act of 1938, also said that 
the scheduled airlines must serve the postal system 
of the United States. 


Since then, public use of the air mail service in 
the United States, which the scheduled air transport 
industry provides under contract with the Post Office 
Department, has increased 1,169 per cent. The air- 
lines, for example, carry today in 50 days the num- 


ber of air mail letters that they carried in fiscal 1938. 


In the beginning, carrying out their responsi- 
bility of speeding the mails, the scheduled airlines 
relied heavily on public service revenues. This was 
a major source of revenue for the young industry. 
In 1956, however, total mail pay received by the 
whole scheduled airline industry amounted to only 


3.4 per cent of the industry's gross revenue. 


More important is the way the revenues from 
the air mail stamp are split today as compared with 
the breakdown in 1938. Then the airlines got 94.5 
per cent of the stamp revenue, the Post Oflice kept 
5.5 per cent. In fiscal 1956, the airlines got 17.2 pet 
cent of the stamp revenue, while the Post Oflice kept 


2.8 per cent. 


Total revenues generated by the use of air mail 
(letters, cards and parcel post) for both domestic and 
international service returned $176,000,000 to the 
Post Office while the airlines received $61,000,000 for 


carrying the mail. 


In addition, last year, through a special arrange 
ment with the Post Office Department, the airlines 


on a space available basis carried more than 4,300,000 


first-class letters daily between certain cities along 





traflic was off 47.1 per cent. Mail showed an increase 


















their domestic routes. And this “Three-Cent Air \iail 
Experiment,” as it is called, in 1956, saved billions 
of hours in delivery time for millions of letter writers 
Millions of letters reached their destinations an aver 
age of 12 hours sooner than had they traveled Iy 


surface means. 











Started in 1953, the three-cent mail by air has 
proven highly successful., The total carriage of three 
cent mail on a ton-mile basis was 15,013,000 ton-miles 
for fiseal L956, or 19.8 per cent of total-ton-miles of 
domestic mail flown by air. By the end of June 1956 
after 33 months of the experiment, the airlines had 
received a total of $6,745,000 for carrying the three 
cent letters between the points affected, less than .2 
cents per letter carried. During the same period the 
service had generated a total of over S1LOO0.000,000 in 


revenue for the Post Ollie. 


The experiment is a success, although the ais 
lines are not certain they are being compensated 
| 


enough for the service rendered, 


At the same time, this does not mean that the 
regular six-cent air mail doesn’t offer a superion sery 
ice. It does. Regular air mail letters get special han 
dling from the moment they are taken from the mail 
box. Furthermore, the six-cent air mail slump is a 
guarantee that the letter goes by air, even at the 
expense of turning away passengers if the payload 
is too heavy. Air mail gets priority over all other 

7 


1) pes of cargo. Phe three-cent letter goes by air only 


when there is space available. 


The airlines have also put wings on parcel post 
packages. Inaugurated on September 1, LOK, use 
of air parcel post has increased 277 per cent in seven 
years. The number of pieces flown, both domestic and 
international, in 1956, was 24,201,198, a gain of 


11.9 per cent over the previous year 
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NATIONAL DEFENSE 


The airlines are constantly ready to augment air- 


lift necessary to the nation’s striking military air arm, 


The planes, crews and maintenance support which 
the airlines contribute to the Civil Reserve Air Fleet 
(CRAF) program save hundreds of millions of dollars 
in tax monies which otherwise would have to be 
spent for maintaining emergency airlift on a stand-by 


basis, 


Contributing to the CRAF program —a joint mili- 
tary-airlines operation born of the lessons learned in 
World War I, the Berlin Airlift and Korea—the sched- 
uled carriers, alone, have 314 four-engine airliners 


earmarked for CRAF. 


The scheduled airlines made available an addi- 
tional 24 of their biggest and best airliners to CRAF 
in 1956, The new planes represent a daily increase 
of more than 1,600,000 ton-mile airlift capacity, bring- 
ing the total CRAF capability up to 7,276,160 avail- 


able ton-mlies per ten-hour day. 


The total equipment value of the scheduled air- 
line share in CRAF is estimated at more than $400,- 
000,000, To operate such a fleet on a stand-by basis 
would cost the government something like $300,000,- 
OOO a year. 


In addition to their CRAF contribution, the sched- 
uled airlines in 1956 stepped up their activities to pro- 
vide more and better service to the military organi- 


zations using civil air transportation, 


The seheduled airlines) provided the military 
agencies with 922,728,874 passenger-miles of official 
travel in 1956, This is the equivalent of flying 37.000 
troops around the world at the equator, For the past 
seven and a half years the scheduled airlines have 
effectively served the military departments, in peace 
and emergency, through the Military Bureau of the 


Air Transport Association and its field offices. 


The scheduled airlines have established over 60 
offices at military installations called JAMTO’s (Joint 
Airline Military Traflic Office). These ofhices, under 
the jurisdiction of local military committees of the 
industry, assist in making arrangements for move- 


ment of both cargo and personnel. 
As an aftermath to the Hungarian Freedom up- 


risings. a JAMTO was established at reactivated Camp 


Kilmer. This JAMTO worked around the clock to 
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$400,000,000 


INVESTMENT 


$300,000,000 


STAND-BY OPERATION 
314 FOUR-ENGINE PLANES WITH CREWS /)” 


assist the welfare agencies handling refugees in the 


domestic transportation to relatives and sponsors. 


AIR NAVIGATION AND TRAFFIC CONTROL 


Back in 1936, the scheduled airlines devised and 
put into practice the first system of air traflic control 
in this country. The operation was embryonic. But 
it worked and it set the basic pattern for the traffic 
control system in use today. The true significance. 
however, is the fact that almost 21 years ago the air- 
lines themselves recognized the problem which today 


$ 


affects everyone who flies. 


Today’s vast and complicated Air Navigation and 
Traffic Control System is the direct responsibility of 
the Federal Government. And the airlines have never 
held back in contributing to the further development of 
the system and its upkeep—-both in know-how and 


techniques, and in financial support. 


The scheduled airline fleet of over 1,726 planes 
represents only about 1.6 per cent of the planes using 
the Federal Airways as they share the system with 
some 40,000 military planes and another 60,000 pri- 


vate and corporate aircraft. 


The nation’s air traffic control system is the heart 
of our national defense air network. Our bombers 
would not be able to strike, nor our fighters able to 
defend without it. And these big users of the airways 
system must have priority for the nation’s security. 
Consequently, the system must be one which can inte- 
grate all segments of aviation —the private flyer, the 
business flyer, the commercial operator and the mili- 
tary -into acommon system. It costs many times more 
than any system which might be required by the air- 


lines alone. 


America’s system of Air Navigation and Traffic 
Control is the finest, safest and most extensive net- 
work of aerial highways in the world. The only thing 


wrong is that the system itself has been unable to 





keep pace with the tremendous increases in the num- 


ber of planes that use it. 


The problem is to allocate the required amount 
of airspace to all users, and then effectively control 
the traflic using it. The growth of aviation has out- 
stripped our ability to control effectively our present 
volume of air traflic with the present air traflic control 


system, 


The need is for immediate improvement of the 
present system to insure safe operation of today’s 
aircraft—-an interim system. And beyond this, the 
need is for a whole new approach to the problem and 
the development of a completely new system that can 
handle the expected traflic increases and the bigger 


and faster planes that are coming. 


Admittedly, no method of controlling air trafli 
exists today which will adequately serve tomorrow's 
planes. in tomorrow’s numbers, flying at tomorrow's 


speeds. 


The need for these improvements and a continu 
ing effort to solve the air navigation and traflic con 
trol problem was clearly demonstrated on June 21, 
1956. On that day, adverse weather conditions taxed 
the present system to its limits. Over 31 per cent of 
all airline operations in the eastern half of the United 
States were cancelled or delayed. And other elements 
of aviation, including the military, suffered accord. 
ingly. It shouldn't have happened. But it did. And 
it is a striking example for the need of improving 


the situation. 


RESOURCES 


Although the scheduled airlines have demon- 
strated startling increases in providing more and 
better air service, their ability to earn profits for 
themselves has lagged far behind their capability to 
serve the public. Airline profits are way out of bal- 
ance when they are weighed against the progress the 
industry has accomplished. Earnings are far below 
the margins of return of other public service industries. 
lo bring the benefits of jet travel to the public, it is 
going to be increasingly difhieult for the airline indus 
try to pay off its indebtedness unless something is 


done to improve this earnings trend, 


And this becomes even more evident when one 
considers the estimated net worth of the industry. set 
at $650.000.000 in 1956, and the $2,600,000,000 al 
ready committed for jetliners and other aircraft over 


the next five years. 


IN THE LAST DECADE 
-., about 82% of all funds available to the 





Because the technological advances in) aeronau 
tical equipment have been so rapid. the airlines have 
been forced, time and again, into costly re-equipment 


propranis 


bor example if you take trunkline funds from 
all sources earnings, sales of additional stock, ber 
row ings, depres lation, property retirements and other 
amortizations you come up for the last ten years 
with about $1,760,000,000, Some 82 percent  SLbWS 
OOO.000 -of that money was ploughed back inte 


new and better equipment 


Security analysts tell us that a growth industry 
such as scheduled ais tratisport ought to de paying 
out about 40 per cent of its net income, after taxes, in 


dividends. The airlines, in the same ten year period 


paid out about 32 per cent of net profits alter taxes 
The comparable figure for all U.S. corporations was 


by per cent of net profits after taxes, 


The continuing need for a tremendous outlay 
‘of dollars for new equipment is pointed up by the 


increasing cost of the equipment itself 


In LOM. for example the larvest four-engined ai 
liner then available cost about S625.000 \ similar 
airliner in 1956 was selling for SELSO.008. But. the 


hbivver. faster, four-engined airliners last vear cost 


about $2,000,000) each The cost per plane of the 
bivve new jetliners on order will hit) S6G.250.000 
which is fifty times the cost of the DCS airliner 20 


years aye, 


Operating expenses of the scheduled airlines 
amounted to $1.727.677.000 in 1956. an increase of 
15.9 per cent over 1955. In spite of a lod per cent 
increase in trathe gross profits of the industry wer 
only S133.490,000 in L056 or a decrease of 7.2 per 


cent from the previous year. 
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U. S. Scheduled Airline Industry, 1947-1956 (In Millions) 


1947 1948 1949 1950 1951 1952 1953 1954 1956 


Domestic Trunk 
Airlines 


Available Ton Miles Flown ‘ 1,209.7 1,357.9 1517.4 ~~ 1,684.1 1,974.1 2,399.3 2,893.3 3,314.1 3,882.7 4,392.8 
Revenue Ton Miles Flown 689.1 706.2 809.0 963.2 1,204.7 1413.5 16443 1,857.46 2,190.6 2,452.5 
Ton Mile Load Factor (%/,) 56.97 52.0! 53.31 57.20 61.02 58.91 56.83 56.05 56.42 55.83 
Available Seat Miles Flown 9,152.4 9,980.2 JUt,017.7 12,385.6 14.672 18,068.1 22,1144 25,6465 30,00!1.3 33,752.46 
Revenue Passenger Miles Flown 6.0163 5822.4 6,570.7 7,766.0 10,210.88 12,120.8 (4,297.6 16,246.3 19,217.2  21,643.! 
Passenger Load Factor (%/,) 65.73 58.34 59.10 62.70 69.59 67.08 64.65 63.31 64.06 64.12 
Revenue Plane Miles Flown , 311.9 316.3 323.2 327.1 362.5 4114 467.0 497.2 564.0 622.1 


Local Service 
Airlines 


Available Ton Miles Flown 
Revenue Ton Miles Flown 

Ton Mile Load Factor (%/,) 
Available Seat Miles Flown 
Revenue Passenger Miles Flown 
Passenger Load Factor (%/,) 
Revenue Plane Miles Flown 


Territorial 
Airlines 


Available Ton Miles Flown . ; 13.8 14.2 
Revenue Ton Miles Flown . : : 6.6 7.0 
Ton Mile Load Factor (*/,) 47.86 49.49 
Available Seat Miles Flown i ; 119.0 124.1 
Revenue Passenger Miles Flown A , 65.8 67.9 
Passenger Load Factor (%/,) 55.27 54.72 
Revenue Plane Miles Flown ; F . ’ 5.0 5.4 


Helicopter 
Airlines (in thousands) 


Available Ton Miles Flown 185 181 
Revenue Ton Miles Flown 71 75 
Ton Mile Load Factor (°%/,) 38.38 41.44 
Revenue Passenger Miles Flown 

Available Seat Miles Flown 

Passenger Load Factor (°%/,) 

Revenue Planes Miles Flown 


International and 
Overseas Airlines 


Available Ton Miles Flown 480.8 554.2 608.4 693.7 760.5 
Revenue Ton Miles Flown 273.5 325.4 377.8 426.3 466.8 
Ton Mile Load Factor (%/,) 56.89 58.17 62.09 61.45 61.38 
Available Seat Miles Flown 3,292.3 3,695.5 4,361.4 4848.8 5462.2 
Revenue Passenger Miles Flown 1,888.9 2,206.4 2,599.0 3,019.8 3,381.1 
Passenger Lead Factor (%/,) 57.37 — ¢ 59.59 62.28 61.90 
Revenue Plane Miles Flown 98.1 93 97.4 103.4 109.6 
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U. S. Scheduled Airline Industry, /1947-1956 (In Millions) 


1947 


Alaskan 
Airlines 


Available Ton Miles Flown 
Revenue Ton Miles Flown 

Ton Mile Load Faetor (%,) 
Available Seat Miles Flown 
Revenue Passenger Miles Flown 


° 
/e 


Not 
Available 


Passenger Load Factor 
Revenue Plane Miles Flown 


All Cargo Airlines’ 


Available Ton Miles Flown 
Revenue Ton Miles Flown 

Ton Mile Load Factor (*%/,) 
Available Seat Miles Flown 
Revenue Passenger Miles Flown 
Passenger Load Factor (°%/,) 
Revenue Plane Miles Flown 


Total Scheduled Airline industry 


1,658.7 
942.4 
56.82 

12,298. 

7,919.5 
64.40 
4116 


Available Ton Miles Flown 
Revenue Ton Miles Flown 

Ton Mile Load Factor (%,) 
Available Seat Miles Flown 
Revenue Passenger Miles Flown 
Passenger Load Factor (°%/,) 
Revenue Plane Miles Flown 


" Riddle and AAXICO data not included in 1956 


1948 


20.1 
12.8 
63.64 
42.6 
19.6 
46.10 
4.6 


1,899.5 
1,006.8 
53.29 
13,720.0 
7,871.7 
57.37 
440.9 


1949 


20.3 
tt 
54.76 
38.9 
15.4 
39.64 
3.9 


2,151.1 
1,151.8 
53.54 
15,350.5 
8,827.4 
57.51 
463.1 


2,411.6 
1,384.9 


16,834.4 
10,241.3 


1950 1951 1952 


3,348.9 
1,994.3 
59.55 
24,115.2 
15,.6186.9 
67.77 
589.7 


3,935.3 
2,278.2 
57.89 
28,9346 
18,233.8 
63.02 
657.6 


44425 § 
2,547.8 3 
57.35 
33,3426 
20,598.9 
61.78 
689.0 


2,819.9 
1,732.8 
61.45 
20,009.5 
13,2016 
65.98 
530.3 


57.43 
38 
24 
60.84 
4774 


234.2 
042.4 
58.13 
545.1 
339.2 
63.14 
782.1 


6,053.3 
3,517.7 
586.11 
43,6455 
27,615.1 
63.27 
870.4 


by U. S. Scheduled Airline Industry, 197-1956 (in Thousands of Revenue Ton-Miles) 


1947 1948 


Domestic Trunk Airlines 


579,859 
35,214 
32,879 
28,553 

5,774 
6,875 
689,134 


558 680 
70,438 
37,510 
29,769 

3,158 
6,657 
706,212 


Passenger 
Freight 

U. S. Mail 
Express 
Charter Flights 
All Other 
Total 


1949 


632,014 
94,190 
40,874 
27,329 

7,483 
7,102 
808 992 


1950 


747,558 
112,861 
46,315 
36,538 
8,203 
11,782 
963,257 


1951 1952 1953 1954 


982,642 
100,58! 
62,932 
40,260 
8,576 
9,680 
1,204,671 


1,167,556 
117,128 
68,296 
40,375 
8,593 
11,512 
1,413,460 


1,377,728 
131,778 
71,725 
42,514 
6,874 
13,706 
1,644,325 


1,568,413 
144,276 
80,201 86 
40,122 49 

6.317 5 
16,288 19 
1,857,617 


174 
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1955 


023 
034 
608 
730 
049 


1956 


1,856,196 2,091,517 


190,597 
91 686 
49,711 

5 684 
23,060 


2,190,640 2,452,455 
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by U. S. Scheduled Airlines, /947-1956 (in thousands of dollars) 








1947 1948 1949 1950 1951 1952 1953 1954 1955 1956 
Local Service Airlines 
Passenger 2 4,316 8,184 12,908 18,242 27,904 32,373 36,767 42,396 49 442 59,862 , u 
Freight 62 265 436 696 920 1,116 1,179 1,158 1,355 1,625 
U.S. Mail 165 334 428 566 787 912 1,000 1,226 1,257 1,572 
Express 118 190 320 623 908 894 954 1,043 1,403 1,688 
Charter Flights 59 90 194 653 961 653 649 1,108 1,338 1,487 
All Other 18 39 60 118 132 168 198 224 245 312 
Total 4,738 9,102 14,346 20,898 31,612 36,116 40,747 47,155 55.040 66,546 
Territorial Airlines 
Passenger 3,839 4,309 4,309 4,680 5,234 5,354 5,806 5.929 6.599 6.991 
Freight 636 58! 618 529 855 1,258 1,503 1,657 1,646 1.477 
U. S. Mail 43 53 70 65 59 50 57 58 58 65 
Express 116 134 124 19 100 55 , 
Charter Flights 184 39 123 304 283 272 27 45 436 235 
All Other 68 68 66 56 50 49 46 34 20 19 
Total 4,886 ‘ 5,184 5,310 5.753 6,581 7,038 7,439 7,723 8,759 8,787 
Helicopter Airlines 
Passenger 2 17 57 145 
Freight 2 5 5 7 
U. S. Mail 3 28 46 63 7! 75 123 115 9 92 
Express ; 13 31 36 
All Other 2 2 3 ! 
Total 3 28 46 63 71 75 129 152 192 281 
international and 
Overseas Airlines 
Passenger 184,303 194,399 211,734 228,114 266,989 310,716 345,383 379,787 442,808 511,673 
Freight 2,110 4.012 6,714 16,050 71,004 72,346 74,427 81 886 89,598 109,227 
U. S. Mail 12,756 17,203 19,772 21,188 21,875 22,068 24,466 35,323 52,409 55,155 
Express 30,786 41,58! 49.444 44513 289 28! 219 217 243 
Charter Flights 5,275 7,990 3,233 5,730 6,724 7,846 7,700 13,790 19,701 32,370 
All Other 8 483 8.314 9,515 9.8°5 10,903 13,051 14,583 16,136 17,647 19,690 
Total 243,713 273,499 300,412 325,420 377,784 426,308 466.778 527.139 622,406 728,115 

| | 

Alaskan Airlines | 
Passenger 1,962 1,543 2,245 3,743 7,490 9,838 9,139 11,752 14,617 
Freight 1,027 618 882 1,763 4,252 5,908 5,998 7,300 7,955 
U. S. Mail a = 28! 479 741 970 1,591 1,987 2,058 2,379 2,381 
Charter Flights ‘ wuaiate 9,509 8.449 6,095 2,016 955 1,640 2,086 7,773 19,532 
All Other : pan 40 27 90 5! 99 114 114 149 243 
Total _ deealiae 12,819 1,06 10,053 6,543 14,387 19,487 19,395 29,353 44,728 
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by U. S. Scheduled Airline Industry, /9/7-/ 956 (in Thousands of Revenue Ton-Miles) 












1947 1948 1949 1950 1951 1952 1953 1954 1955 





All Cargo Airlines' 











» en RESTATE Fic ES a oun 
. Freight a 10,542 58,420 78,578 92,367 88.812 76,653 108.920 123.368 
U. S. Mail a a a wae 322 1,147 
‘ Express * enlionas aie 843 
Charter Flights , : 1,124 1,125 25.038 4,670 10,517 11,988 26,758 91,415 
Excess Baggage 
Total 11,666 59.545 103,616 97,037 99,329 88 44! 136,000 216,773 











Total Scheduled 
Airlines industry 










Passenger 772,317 767,534 862.508 1,000839 1.286.512 1523489 1.775.524 2,005.68! 2.366.854 2.684.805 






Freight 38,022 76,323 113,118 189,438 253,701 288 467 303,609 311,633 382 847 434.256 
U. S. Mail 45,846 55.409 61 669 68.938 86.694 92,992 99,358 118.981 142,555 152,098 
Express 59,553 71,674 77,217 81,793 41,557 41,605 43,687 41,395 51.285 §2,278 
Charter Flights 11,292 20,786 20,606 22,110 43,598 22,989 27,407 37,334 61,736 150.923 
All Other 15.444 15,118 16,770 21,871 20,816 24.879 28.649 32,798 37,113 43.325 







| 006,844 1,384,989 1,732,878 1.994.421 2.278.234 2,547,822 3,042,390 3,517,685 





Total 942,474 1,151,888 












" Riddle and AAXICO data not included in 1956 


' 
U. S. Scheduled Airlines, /947-1956 (in thousands of dollars) 





1947 1948 1949 1950 1951 1952 1953 1954 














Domestic Trunk 
Airlines 













Passenger $ 303,194 334,736 378,113 430.098 570,288 671,257 775,782 672834 10218653 1,142,124 






Freight $ 8,358 13,825 18,323 21,698 21,030 25.529 29,341 33,009 19.605 42, 166 
U. S. Mail $ 23,326 47,838 45,031 46.311 37,040 35.910 37,083 37,315 30.130 34.202 
Express $ 10,530 9,964 8,957 12.569 : 14.706 15,853 16.829 15.107 19. 405 18.057 
Other $ 7,082 6.990 9,359 13,433 15.457 19.466 19,758 19.953 22.355 26,20? 
Total $ 352,490 413,353 459.783 524,109 658.52! 768.015 678,793 978.218 1.133.348 1.262.758 











Local Service 
Airlines 








Passenger $ 2,280 4,667 7,362 10,303 16.259 19,766 23,306 27,673 32.840 40.139 
Freight $ 17 76 138 212 309 405 462 502 556 146 
U. S. Mail $ 5,920 10.911 13,533 16,581 18,850 21,177 24,356 24.893 21896 24,050 
Express $ 43 72 114 230 357 417 463 496 665 174 
Other $ 151 195 271 544 966 614 771 1,15! 1.279 1.671 
Total $ 8411 15.921 21,418 27,870 36,741 42,379 49,358 54.715 57.236 67,380 


















' Preliminary data. 









Air Transport Facts and Figures, 1957 page 13 





U. S. Scheduled Airlines, 1947-1956 (in thousands of dollars) 










1948 1949 1950 1951 1952 





1947 











Territorial Airlines 













Passenger $ 

Freight 4 321 302 333 288 393 562 692 732 752 782 j 
U. S. Mail $ 162 189 247 285 643 768 1,128 640 338 341 

Express $ 108 134 145 125 119 63 

Other $ 208 137 254 410 418 420 135 148 338 265 

Total $ 3,901 4,650 4,778 5,213 6,212 6,246 6,726 6,790 7,114 7,430 







Helicopter Airlines 







Passenger $ 

Freight $ 4 16 21 29 

U. S. Mail $ 37 372 522 791 887 1,033 2,547 2,878 2,948 2,776 

Express $ 35 95 114 
Other $ 7 5 13 44 78 82 63 

Total $ 37 372 522 798 692 1,046 2,605 3,070 3,351 3,422 






International and 
Overseas Airlines 

















Passenger $ 140,652 151,338 158,480 160,673 184,592 212,458 232,539 254,234 294,824 347,613 
Freight $ 689 1,370 2,105 5,88) 25,116 26,730 27,257 29,614 31,854 36,774 
U. S. Mail $ 32,300 57,332 75,197 55,689 53,213 51,553 53,746 49,192 27,223 35,306 
Express $ 16,837 19,438 20,023 15,783 94 87 74 70 77 

Other $ 18,532 19,756 18,350 22,105 24,784 24,110 23,670 25,739 30,324 38,064 
Total $ 209,010 249,234 274,155 260,131 287,799 314,918 337,286 358 849 384,302 452,757 







Alaskan Airlines 





Passenger 







Freight 529 547 639 928 1,474 1,851 1,837 2,464 2,761 
U. S. Mail 1,530 2,122 2,939 3,742 7,524 9,060 9,226 7,954 8.719 
Other 3,798 3,639 3,102 3,430 1,106 1,574 1,662 3,747 7,671 






rw— er ew 





Total 


All Cargo Airlines’ 










Passenger 






$ 
Freight $ 1,810 8,850 12,017 14,498 14,825 13,958 18.634 23,586 
U. S. Mail $ 57 497 
Other $ 300 3,511 5.348 2,549 4,39! 3,00! 8,336 14,008 
$ 


Total 








' Preliminary data. 
* Seaboard and Western data not included in 1956. 
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U. S. Scheduled Airlines, /947-1956 (in thousands of dollars) 


Total Scheduled 
Airline industry 


Passenger 
Freight 

U. S. Mail 
Express 
Other 
Total 


! Preliminary data 


1947 


449,228 
9,385 
61,745 
27,518 
25,973 
573,849 


1948 


497,121 
16,102 
118,172 
29,608 
30,876 
691,879 


1949 


549,942 
23,256 
136,652 
29,239 
32,173 
551.262 


1950 


607,937 
37,568 
122,596 
28,707 
43,112 
839,920 


1951 


779,820 
59,793 
114,375 
15.276 
50,408 
1,019,672 


1952 


913,771 
69.198 
117,945 
16,420 
48,278 
1,165,612 


1953 


1,043,223 
74,432 
127,920 
17,366 
50,343 
1,313,284 


U. Ss. Scheduled Airlines, 1947-1956 (in thousands of dollars) 


Domestic 


Flying Operations 

°*/, of Total Expenses 

Direct Maint.—Flight Equip 
% of Total Expenses 
Depreciation—Flight Equip 
% of Total Expenses 

Total Aircraft Oper. Expenses 


1947 


Trunk Airlines 


$ 85,933 


$ 41,029 


$ 36,241 


$163,203 


Local Service Airlines 


Flying Operations 
*% of Total Expenses 
Direct. Maint.—Flight Equip 
*% of Total Expenses 
Depreciation—Flight Equip 
% of Total Expenses 


Total Aircraft Oper. Expenses 


Territorial Airlines 


Flying Operations 

%/, of Total Expenses 

Direct Maint.—Flight Equip 
% of Total Expenses 
Depreciation—Flight Equip 

*, of Total Expenses 

Total Aircraft Oper. Expenses 


1 Preliminary data 


23.0 


11.0 


9.7 


2,190 


$ 


24.3 
1.332 
14.8 
908 
10.1 


4,430 


1948 


104,164 


46.093 
11.2 
39,534 
9.6 
189,791 


1949 


119.961 
27.6 
50,270 
11.6 
39,448 
9.1 
209,679 


6,336 
29.0 
3,198 
14.6 
1,938 
8.4 
11,472 


1950 


132,060 
28.6 
53.747 
11.6 
39,430 
85 
225,237 


1951 


160.469 
29.0 
66.571 
12.0 
41.273 
75 
268,313 
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1952 


193,384 
286.7 
86.452 
12.8 
57,735 
86 
337,571 


1953 


234.928 
29.7 
94.816 
12.0 
79,305 
10.0 
409 049 


15.748 
30.9 
6.479 
12.7 
2,443 
48 
24,670 


1954 


1,166,553 
79,668 
124,144 
15,708 
51.732 
1,437,805 


1954 


260.234 
29.6 
103,104 
11.7 
94,344 
10.7 
457,682 


17,246 
325 
5.950 
14.2 
1,893 
36 
25.089 


1,363, 569 
93,886 
91,869 
20.246 
65.137 

1,634,707 


302.526 
300 
127.418 
126 
90,226 
89 
§20.170 


Figures, 1957 


1.541.545 
106 843 
195 89! 
18.945 
87.95) 
861,175 


340,720 
29.3 
156,549 
135 
93.547 
8.0 
590 816 


pare 1s 





U. S. Scheduled Airlines, 1947-1956 (in thousands of dollars) 


1947 1948 1949 1950 1951 1952 


Helicopter Airlines 


Flying Operations 

%, of Total Expenses 

Direct Maint.—Flight Equip. 
%/, of Total Expenses 
Depreciation—Flight Equip. 
% of Total Expenses 

Total Aircraft Oper. Expenses 


international and 
Overseas Airlines 


Flying Operations $ 53,189 67,163 72,347 70,980 87,368 91,489 98.755 108553 125,546 
%, of Total Expenses 25.4 28.5 28.6 28.6 28.7 28.8 29.7 29.7 29.9 
Direct Maint.—Flight Equip. 21,997 24,241 26,311 26,158 33,043 32,808 30,811 34,632 44,696 
%/, of Total Expenses 10.5 10.3 10.4 10.5 10.9 10.3 9.3 95 10.7 
Depreciation—Flight Equip 18,580 19,589 23,676 25,638 26,480 26,723 27,799 27,547 30,942 
% of Total Expenses 8.9 8.3 94 10.3 8.7 8.4 8.4 75 7.4 
Total Aircraft Oper. Expenses $ 93,766 110,993 122,334 122,776 146,891 151.020 157,365 170.732 201,184 


Alaskan Airlines 


Flying Operations 

%, of Total Expenses 

Direct Maint.—Flight Equip 
*/, of Total Expenses 
Depreciation—Flight Equip 
%,, of Total Expenses 

Total Aircraft Oper. Expenses 


All Cargo Airlines’ 


6,752 
42.4 
2,808 
17.6 
495 
3.1 
10,055 


Flying Operations 

%, of Total Expenses 

Direct Maint.—Flight Equip 
*/, of Total Expenses 
Depreciation—Flight Equip 
*/, of Total Expenses 

Total Aircraft Oper. Expenses 


Total Scheduled 
Airline Industry 


Flying Operations $142,029 179.938 204,292 220,449 258,568 307.419 358,121 391,784 449568 516,457 
*/, of Total Expenses 23.9 26.7 28.1 28.9 29.0 29.0 29.7 29.9 30.2 29.9 
Direct Maint.—Flight Equip $ 64,900 74,199 82,025 86,920 105,617 131,291 141,003 146,359 176,905 220,404 
%/, of Total Expenses 10.9 11.0 11.3 11.4 11.8 12.4 11.7 11.2 1.9 12.8 
Depreciation—Flight Equip $ 56,002 61,719 66,539 68,168 68,552 87,820 111,018 127,926 123,217 131,307 
%, of Total Expenses 9.4 9.1 9.1 8.9 7.7 8.3 9.2 9.7 8.3 7.6 
Total Aircraft Oper. Expenses $262.93! 315,856 352.856 375,537 432,737 526530 610,142 666.069 749.690 868,168 


' Preliminary data. 
* Seaboard and Western data not included in 1956. 
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U. S. Scheduled Airlines, 1947-1956 (in thousands of dollars) 


Domestic Trunk Airlinés 


Ground Operations 

Ground and Indirect Maintenance 
Passenger Service 

Traffic and Sales 

Advertising and Publicity 

General and Administrative 
Depreciation—Ground Equipment 
Total—Ground and Indirect Expenses 


Local Service Airlines 


Ground Operations 

Ground and Indirect Maintenance 
Passenger Service 

Traffic and Sales 

Advertising and Publicity 

General and Administrative 
Depreciation—Ground Equipment 
Total—Ground and Indirect Expenses 


Territorial Airlines 


Ground Operations 

Ground and Indirect Maintenance 
Passenger Service 

Traffic and Sales 

Advertising and Publicity 

General and Administrative 
Depreciation—Ground Equipment 
Total—Ground and Indirect Expenses 


Helicopter Airlines 


Ground Operations 

Ground and Indirect Maintenance 
Passenger Service 

Traffic and Sales 

Advertising and Publicity 

General and Administrative 
Depreciation—Ground Equipment 
Total—Ground and Indirect Expenses 


international and 
Overseas Airlines 


Ground Operations 

Ground and Indirect Maintenance 
Passenger Service 

Traffic and Sales 

Advertising and Publicity 

General and Administrative 
Depreciation—Ground Equipment 
Total—Ground and Indirect Expenses 


1 Preliminary data 


a a ale oe oe oe eo) 


1947 


59 464 
32,812 
28 669 
42.644 

9 486 
31,052 

6,060 
210,187 


30,460 
17,805 
13,084 
21,996 
6,745 
22,722 
2.716 
115,528 


1948 


64.915 
33,515 
29,151 
42.668 
12,343 
31,217 
7.678 
221,487 


31,005 
20,219 
14,034 
25,350 
7,861 
22,887 
2,938 
124.294 


1949 


66.623 
33,404 
27,778 
45.661 
13,533 
30,894 
7,585 
225,478 


3,743 
1,339 
825 
1.771 
634 
1,792 
295 
10,399 


33,168 
20,934 
14,617 
25,560 
10.171 
22,600 
3,479 
130,529 


1950 


68 541 
33,653 
30,870 
48079 
14,566 
33.65! 
694! 
236,301 


4969 
1823 
1,090 
2434 
807 
2.484 
344 
13,951 


31.618 
17,282 
14.589 
25,886 
10.628 
22,170 
3,374 
125,547 


1951 


79,265 
41.110 
42,563 
58.024 
16.211 
40,816 
6.279 
284,268 


6.229 
2,496 
1.67) 
3.943 
1.072 
3,301 
440 
19,152 


34.916 
20.014 
17,511 
29.621 
11,374 
23,903 
3.041 
140.580 
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1952 


94 606 
50,856 
47,045 
70.253 
“18.8860 
46.874 
6,807 
335,321 


7254 
3,150 
1.944 
4 868 
1172 
3,682 

484 
22,554 


39,726 
21.188 
19,554 
34.945 
12.541 
26,754 
2,668 
157,376 


1953 


107,044 
56.940 
53.115 
81.472 
22,027 
52.259 
8515 
381,372 


8 406 
3596 
2.218 
6099 
1.340 
4028 

546 
26,233 


42.189 
22,219 
20,027 
37,727 
13,692 
27,931 
3,102 
166.8687 


1954 


119.207 
61,331 
58.235 
69,288 
24 86! 
57.744 
10.411 
421.077 


43,397 
22,302 
22,372 
40,573 
14.273 
28.970 
3434 
175.321 


1955 


133.231 
68.736 
72.978 
103.882 
10.809 
68.827 
11.430 
489,893 


9511 
1,756 
2.684 
7618 
1 656 
446) 

554 
30,242 


47,050 
24.236 
26.716 
45.872 
16.095 
31,377 
3,526 
194.872 


152 684 
82.760 
63.938 
124.507 
14 807 
79 646 
12,737 
§71.279 


51.468 
27,354 
31,050 
53,163 
17,679 
33,824 
36%6 
218.234 
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U. $. Scheduled Airlines, 1947-1956 (in thousands of dollars) 


1947 1948 1949 1950 195! 1952 1956' 


Alaskan Airlines 


Ground Operations 

Ground and Indirect Maintenance 
Passenger Service 

Traffic & Sales 

Advertising and Publicity 

General and Administrative 
Depreciation—Ground Equip. 
Total—Ground & Indirect Expenses 


rrr ere 


All Cargo Airlines’ 


Ground Operations 3,895 
1,503 
269 
1,788 
288 
2,103 
239 
10,085 


Ground end Indirect Maintenance 
Passenger Service 

Traffc and Seles 

Advertising and Publicity 
General and Administrative 


Depreciation—Ground Equip 


“~ Fr we eee ee 


Total—Ground & Indirect Expenses 


Total Scheduled Airline Industry 


Ground Operations 92,344 100.384 105.700 108,13! 123,951 147,290 164.427 178,384 199,594 228.997 
Ground and Indirect Maintenance 51,705 55,769 57,174 54.434 66,318 78,500 86,173 91.241 101,108 119,934 
Passenger Service 42,111 44.133 43,755 47,097 62,470 69,450 7640! 84,114 103,685 120,237 
Traffic and Seles 65.685 69,947 74,563 79,518 96.231 113,121 128,689 139,929 161,464 192,441 
Advertising and Publicity 16.532 20.736 24564 26,329 29,112 33,2861 37,765 41,090 49,367 55,422 
General and Administrative $ 55,187 57,053 57,426 61,539 71,624 81,322 89.337 96,284 109,708 124,536 
Depreciation—Ground Equip. $ 8,997 11,14 11,654 10,993 10,135 10,429 12,755 15,035 16,220 17,942 
Total—Ground & Indirect Expenses $332,561 359.136 374836 388.041 459.841 533.393 595.547 646.077 741,146 859,509 


* Seaboard and Western data not included in 1956 


U. S. Scheduled Airlines, /9/7-/956 (in thousands of dollars) 


1947 1948 1949 1950 1951 1952 1953 1955 1956" 


Domestic Trunk Airlines 


Total Operating Revenues 352,490 413,353 459.783 524,109 658521 768.015 878,793 978,218 1,133,348 1,262,758 
Total Operating Expenses 373,390 411,278 435,157 461,538 552,581 672,892 790,421 878,759 1,010,063 1,162,095 
Net Operating Income (20,900) 2,075 24,626 62,571 105,940 95,123 88,372 99,458 123,285 100,663 
Net Income Before Taxes’ (26,258) (1,413) ,20,663 59,305 103,355 102,814 96,008 102,161 133,075 114,832 
Income Taxes (6,016) 3,583 7,285 28,426 59,858 49,280 47,624 50.671 70,062 57,408 
Net Profit or Loss (20,242) (4,996) 13,378 30,879 43,497 53,534 48,384 51,490 63,013 57,424 


' Net income before taxes is adjusted for nonoperating items. 
( ) Denotes red figures. 
* Preliminary date. 
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U. S. Scheduled Airlines, 1947-1956 (in thousands of dollars) 


1948 1949 1950 1951 1952 1953 1954 1955 1956" 


Local Service Airlines 


Total Operating Revenues 84)! 15,921 21.418 27,683 36,741 49,358 54,473 
Total Operating Expenses 9,017 15.578 21,871 27,206 35.993 50,903 53,105 
Net Operating Income (606) 343 (453) 477 802 (1,545) 1,368 
Net Income Before Income Taxes’ (1,182) (486) (1,283) (176) 60! (2,080) 1,212 
Income Taxes (77) 94 168 399 399 (47) 254 
Net Profit or Less (1,105) (580) (1,451) (575) 202 (2,033) 958 


Territorial Airlines 


Total Operating Revenues 4,778 §.213 7,114 
Total Operating Expenses 4,832 5.286 7,335 
Net Operating Income (54) (73) (221) 
Net Income Before Income Taxes’ (132) (135) (117) 
Income Taxes 57 3 8 


Net Profit of Loss (189) (138) (125) 


Helicopter Airlines 


Total Operating Revenues 

Total Operating Expenses 

Net Operating Income 

Net Income Before Income Taxes’ 
Income Taxes 

Net Profit or Loss 


International & Overseas Airlines 


Total Operating Revenues $ 209.010 249.234 274,155 260,131 287.799 314,918 337,286 358.856 384302 452,757 
Total Operating Expenses $ 209.294 235.287 252,863 248,323 269.730 304,267 317,907 322.686 365.604 419.418 
Net Operating Income $ (284) 13,947 21,292 11,808 18,069 10,651 19,379 26,170 18,698 33,339 
Net Income Before Income Taxes’ $ (4473) 8.780 8816 13,631 18.80! 14,380 23,393 29,723 23,58! 38,158 
Income Taxes $ 65! 2,415 1,362 3,623 7,063 6.651 10.865 13,047 10,355 17,847 
Net Profit or Loss $ (5,124) 6,365 7,454 10,008 11,738 7,729 12,528 16,676 13,226 20,311 


Alaskan Airlines 


Total operating Revenues 8,349 8.496 9.438 12,142 
Total Operating Expenses 8,070 10,178 9,703 13,145 
Net Operating Income 279 (1,682) (265) (1,003) 
Net Income Before Income Taxes’ 171 (1,817) (396) (1,196) 
Income Taxes 26 15 37 24 
Net Profit or Loss 145 (1,832) (433) (1,220) 


' Net income before taxes is adjusted for nonoperating items. 
( ) Denotes red figures. 
* Preliminary data. 
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Scheduled Airlines, /9/7-1956 (in thousands of dollars) 







1948 1949 1950 1951 1952 1953 1954 1955 1956’ 





All Cargo Airlines’ 












Total Operating Revenues $ 2,110 12,361 17,365 17,047 19,216 16,959 27,027 38,090 
Total Operating Expenses $ 2.281 10,790 14,341 15,917 19,091 19,773 26,333 39,778 } 
Net Operating Income $ (171) 1,571 3,024 1,130 125 (2,814) 694 = (1,688) 
Net Income Before Income Taxes’ $ (153) 1,779 3,735 2,399 3,626 (3,404) 1,260 2,189 
Income Taxes $ 2 575 2,050 709 1,357 (1,624) 20 95! 
Net Profit or Loss $ (155) 1,204 1,685 1,690 2,269 (1,780) 1,240 1,238 













Total Scheduled Airline industry 


Total Operating Revenues $ 573.849 697,879 771,262 839,920 1,019,672 1,165,612 1,313,284 1,437,805 1.634.707 1,861,175 
$ 595.492 674.992 727.692 763,578 892,578 1,059,923 1,205,689 1,312,146 1,490,836 1,727,677 

Net Operating Income $ (21,643) 16887 43,570 76,342 127,094 105,689 107,595 125.659 143,877 133,498 

Net Income Before Income Taxes’ $ (31,811) 7,215 26,078 74,044 125,559 119.374 121,978 130,717 159,807 155,842 
4 
$ 





Total Operating Expenses 





(5,407) 6,183 8,889 33,071 $9,513 57,272 59,929 62,716 81,385 77,062 
(26,404) 1,032 17,189 40.973 56,046 62,102 62,049 68,00! 78,422 78,780 


Income Taxes 





Net Profit or Loss 





' Net income before taxes is adjusted for nonoperating items 






{ ) Denotes red figures. 
* Preliminary data 
* Seaboard and Western data not included in 1956 






U. S. Scheduled Airlines, for selected years (in thousands of dollars) 












1950 1952 


Domestic Trunk Airlines 










Assets 













Current Assets $171,860 203,952 344,115 358,375 406,956 
Flight Equipment $299,261 374,803 567,787 782,816 1,026,730 
— Depreciation $110,910 173,183 258,431 394,292 533,100 

Flight Equipment—Net $188,351 201,620 309,356 388,524 493,630 
Ground Property and Equipment—Net $ 73,722 59,265 76,506 90,371 121,972 
Property and Equipment—Net $262,073 260,885 385,862 478.895 615,602 
Deferred Charges $ 16,497 16,361 8,194 9,211 12,302 
Other Assets $ 33,811 61,341 37,593 38,035 126,493 
1,161,353 





Total Assets $484 241 542.539 775,764 884 516 





Liabilities and Capital 








Current Liabilities $ 99,837 130,107 231,760 241,942 292,112 
Long Term Debt $167,404 135,842 168,247 185,093 262,956 
Operating Reserves $ 2,387 3,971 4,169 5.796 10,760 
Capital Stock $121,313 123,469 145,135 139,360 108,300 
Capita! Surplus $ 60,573 64,644 89,028 91,845 165,144 
Earned Surplus $ 13,943 67,179 133,532 207,947 290,374 
Other Liabilities $ 18,784 17,327 3,893 12,533 31,707 






Total Liabilities and Capital $484 24! 542,539 775,764 884,516 1,161,353 






* Data for 1956 are as of Sept. 30th 
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U. S. Scheduled Airlines, for selected years (in thousands of dollars) 


Local Service Airlines 


Assets 
Current Assets 
Flight Equipment 
— Depreciation 
Flight Equipment—Net 
Ground Property and Equipment—Net 
Property and Equipment—Net 
Deferred Charges 
Other Assets 
Total Assets 


Liabilities and Capital 

Current Liabilities 
Long Term Debt 

Operating Reserves 
Capital Stock 

Capitel Surplus 

Earned Surplus 

Other Liabilities 

Total Liabilities and Capital 


Territorial Airlines 


Assets 
Current Assets 
Flight Equipment 
Depreciation 

Flight Equipment—Net 
Ground Property and Equipment—Net 
Property and Equipment—Net 
Deferred Cherges 
Other Assets 

Total Assets 


Liabilities and Capital 

Current Liabilities 
Long Term Debt 

Operating Reserves 
Capital Stock 

Capital Surplus 

Earned Surplus 

Other Liabilities 

Total Liabilities and Capital 


Helicopter Airlines 


Assets 
Current Assets 
Flight Equipment 
— Depreciation 
Flight Equipment—Net 
Ground Property and Equipment—Net 
Property and Equipment—Net 
Deferred Charges 
Other Assets 
Total Assets 


Liabilities and Capital 

Current Liabilities 
Long Term Debt 

Operat ng Reserves 
Capital Stock 

Capital Surplus 

Earned Surplus 

Other Liabilities 

Tota! Liabilities and Capital 


' Data for 1956 are as of Sept. 30th 
( ) Denotes red figures 


PFAAAAE EO 


PAAAACAE 


Pree e ee 


PPAR 


PFAA ACEO 


FFF eee 


1948 


1950 1952 


11.927 
17,693 
9,873 
7,820 
2,735 
10,555 
1,018 
573 
24.073 


10,666 
1.931 
616 
6,720 
4.654 
(556) 
42 
24.073 
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U. S. Scheduled Airlines, for selected years (in thousands of dollars) 


1950 1952 











1948 





International and Overseas Airlines 
Assets 


















Current Assets $ 71,748 93,957 79,437 99,695 108,420 
Flight Equipment $ 94,782 133,489 164.524 193,798 256.410 i 
— Depreciation $ 32,398 55,495 76,243 91,06! 110,371 
Flight Equipment—Net $ 62.384 77.994 88.28! 102.737 146.039 
Ground Property and Equipment—Net $ 15,030 12,231 12,775 13,380 15,941 
Property and Equipment—Net $ 77,414 90,225 101,056 116,177 161,980 
Deferred Charges $ 24,909 25,688 20,706 4,685 4,541 
Other Assets $ 30,403 9,190 16,554 21,273 38,746 
Total Assets $204.474 219,070 217,753 241,770 313,687 
Liabilities and Capital 
Current Liabilities $ 31.477 52.623 66,986 81,34) 92,356 
Long Term Debt $ 5,800 41,250 27,955 29,575 72,379 
Operating Reserves $ 5438 5,776 6,314 3,637 4,136 
Capital Stock $ 7,665 10,766 10,895 13,068 13,777 
Capital Surplus $ 30,518 62,828 62,828 62,880 63,338 
Earned Surplus $ 18.69! 26,024 33,584 47,184 60.690 
Other Liabilities $104,885 19,803 9.191 4,085 7,011 
Total Liabilities and Capital $204,474 219,070 217,753 241,770 313,687 









Alaskan Airlines 


Assets 














Current Assets $ 3.203 2,800 4.14! 4,59! 7,897 
Flight Equipment $ 4,146 4,629 5,856 8,25! 11,186 
Depreciation $ 1,743 3,125 4,026 5,307 5.390 
Flight Equipment—Net $ 2,403 1,504 1,830 2,944 5,796 
I Ground Property and Equipment—Net $ 1,197 1,125 2,212 2,225 2,700 
Property and Equipment—Net $ 3,600 2,629 4042 5.169 8.496 
Deferred Charges $ 177 130 230 172 254 1 
Other Assets $ 262 28! 255 347 532 
Total Assets $ 7,242 5,840 8 668 10,279 17,179 
Liabilities and Capital 
Current Liabilities $ 2,685 2,571 4.878 3,449 6,255 
Long Term Debt $ 408 475 1.634 1.419 3,581 
Operating Reserves $ 175 313 388 342 777 
Capital Stock $ 1.746 1,833 2,258 2,680 2,932 
Capitel Surplus $ 3,256 3,248 3,121 3,800 3,610 
Earned Surplus $ (1,073) (2,626) (3,648) (1.593) (103) 
Other Liabilities $ 45 26 37 182 127 
Total Liabilities and Capital $ 











All Cargo Airlines 










Assets 

Current Assets $5,822 9,072 8.138 21,125 
Flight Equipment $2,631) 8,66! 20,921 31,003 
Depreciation $ 838 2,264 6.212 9,459 

Flight Equipment—Net $1,793 6,397 14.709 21544 
Ground Property and Equipment—Net $ 508 1.468 1.356 2,376 
Property and Equipment—Net $2,301 7,865 16,065 23,920 
Deterred Charges $ 422 395 335 1,543 
Other Assets $ 38) 3,016 281 20,292 
Total Assets $8,926 20,348 24,819 66,880 





Liabilities and Capital 







Current Liabilities $3,682 7,320 6,103 16,895 
Long Term Debt $1,531 3,443 7,345 16,887 
Operating Reserves $ 32! 386 1,598 2,081 
Capital Stock $4,183 6,360 6,40! 10,382 
Capital Surplus $3,135 1,732 2,352 11,992 
Earned Surplus $3,971 981 968 7,183 
Other Liabilities $ 45 126 52 1.460 






Total Liabilities and Capital 






* Data for 1956 are as of Sept. 30th 
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U. S. Scheduled Airlines, fur selected years (in thousands of dollars) 










Consolidated Industry 





Assets 


















t Current Assets $ 253.486 316,069 449.924 486,962 561,170 
i Flight Equipment $ 406,568 528.436 768,941 1,032,118 1,360,974 
— Depreciation $ 148.802 239,599 350.414 510,820 675,396 

Flight Equipment—Net $ 257,766 288 837 418.527 521.298 685.578 

Ground Property and Equipment—Net $ 92.505 75,530 97,675 110,685 148,605 

Property and Equipment—Net $ 350,271 364,367 516,202 632,153 834.183 

Deferred Charges $ 43,106 44,487 31,265 15.727 20,121 
Other Assets $ 65,361 72,025 58.974 60.560 187,862 

Total Assets $ 712,224 796,948 1.056.365 195.402 603,336 






Liahilties and Capital 





Current Liabilities $ 137,915 196.060 323,321 345.908 425.989 
Long Term Debt $ 175.206 180,583 206,214 227.292 364,315 
Operating Reserves $ 8.167 10,715 11,697 12,106 18,977 
Capital Stock $ 137,695 149.729 175.457 171,904 144,848 
Capital Surplus $ 99,173 138,420 163,688 167.915 252,029 
Earned Surplus $ 30,176 84.037 162,214 253,364 356,716 
Other Liabilities $ 123,892 37,404 13.774 16.913 40.462 

Total Liabilities and Capital $ 712,224 796.948 1,056,365 1.195.402 1,603,336 






' Data for 1956 are as of Sept. 30th 







Common Carriers and Private Automobile, /’/7-/54 







(Millions of Passe ‘ver Mile s) 














1949 1952 1953 





1950 1951 





Pullman & Air Travel 







Rail Pullman (Class |) 12.261 11,015 9.349 9,338 10,226 9,504 7.950 6,850 6 44) 6,319 
Domestic Trunk Lines 6.016 5.822 6,571 7.766 8610.21) 12.121 14.298 16.246 19.218 21.643 
Local Service Airlines 46 88 135 189 290 340 9) 450 523 633 
Pullman and Air Combined 18.323 16.925 16.055 17,293 20,727 21,965 22.639 23,546 26,182 28,595 
Airline °/, of Combined Total 33.08 34.92 41.77 46.00 50.66 56.73 64 88 70.91 75.40 77.90 






Other Common Carriers 
Rail Coach (Class |, ex. commutation) 27.660 24315 20.273 17,443 19.524 19,758 18.955 17,687 17,314 17,054 
Intercity Motor Bus Lines (Class |, II, Ill) 23,948 23,529 22.411 21,254 22.299 21.223 19.634 16.934 16.489 16.448 

51 608 47 844 42.684 38 697 41.823 40,98! 38 589 34.62! 33,803 33,502 


Total Common Carrier 69.931 64.769 58.739 55990 62550 62946 61.228 58167 59.985 62.097 







Total 
















% Airline of Common Carrier 8.67 9.12 11.42 14.21 16.79 19.80 23.99 28.70 32.91 35.87 


Private intercity Automobile’ 272958 287423 376313 402843 457.787 495547 529.194 548763 585800 621.000 










Total Common and Private 
Carrier 342,889 352,192 435.052 458.833 520337 558493 590422 606930 645785 683.097 














Passenger Miles per Capita’ 2.381 2,403 2.916 3.025 3,371 3.557 3.699 3737 3.907 4.064 





' Partly Estimated 
* Revised from 1949 
* Not in Millions 
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U. S. Scheduled Airline industry, 1947-1956 (in Thousands of Passe ngers) 























1949 1951 1952 1953 1954 1955 1956 




















1947 1950 





1948 














12,279 12 324 14.02) 15.978 20,621 22.759 26,137 29526 34511 37.598 





Domestic Trunk Airlines 










Local Service Airlines 236 426 678 969 1.481 1.736 2.032 2,423 2.897 3,453 












Territorial Airlines 176 418 382 477 550 515 553 56l 591 627 











Helicopter Airlines | 9 29 62 





international and 
Overseas Airlines 1.360 1,373 1,520 1.675 2.033 2,362 2.682 2.888 3,376 3,888 









Alaskan Airlines 122 144 157 








Total Scheduled 
Airline industry 14.251 14652 16723 19.243 24842 27566 31625 35.632 41.623 45,943 







' Alaskan data for 1948 thru 1950 includes charter flights 






Intercity Common Carriers), /9/7-/956 (in Cents per Mile) 










1949 1950 1951 1952 








Domestic 
Scheduled 
Airlines ' 








Coach or Tourist 


All Services 











int'l Scheduled 
Airlines 







Coach or Tourist 


All Services 








intercity 
Railroads 






First Class 









Coac h 






intercity 
Motor Busses 1.70 1.74 1.84 1.88 1.94 2.02 2.05 2.07 2.06 2.07 











Includes trunk, local service and territorial airlines. 







* Partly estimated 
’ Fiscal 1956. 
na Not available. 
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U. S. Domestic and International Airlines—O perated as of December 31, 1996 
and Cumulative Inventory Including Aircraft on Order through 1961 








Number 
In Service : 1957 1958 196! 
12 31 56 


Boeing: 707° 70 
Bristol: 


Convair: 440 19 43 43 43 
880° 





Aircraft Type 






Britannia’ 














deHavilland: Comet tv’ 





Douglas: DC-6A,84C 186 253 270 270 
DC-7,8 aC 132 211 253 253 
DC-8° 








Fairchild: Friendship 16 31 31 


Frye: Safari 6 - - 






Lockheed: Constellation, G & H 32 5! 5| S| 
1-1649 25 25 25 
Electra’ 







Vickers: Viscount’ 








* Jet Powered 





by U. S. Scheduled Airline Industry as of December 31, for Selected Years 


















Aircraft Used Wholly in Aircraft Used Wholly in Aircraft Used in Both Domestic 
Aircraft Type Domestic Operations International and Overseas Oper and International Operations’ 


1946 1952 1954 1956 1946 1952 1954 1956 1946 1952 1954 1956 













Boeing: 247-D 4 
307-8 5 } 
377 






Convair: { 
340 7 84 86 
440 


Douglas: DC-3 460 343 259 282 78 56 56 50 20 24 24 
DCc-4 150 80 71 61 42 50 39 ay J 55 45 14 
DC-6 6A 6B 65 72 99 32 62 70 98 117 130 

DC-7 78 


Lockheed: 


w 
w 


32 32 
















Electra ) 
lodestar i! it it 10 
Constellation 4 5! 53 52 23 14 9 9 8 50 49 56 






Super Const. 


Martin: 202 21 5 23 
404 












Vickers Viscount 







Total 647 706 7K 821 146 195 208 247 16 330 414 518 






Includes Domestic Trunk and Local Service Carriers 
* Trunk Airlines who operate both Domestic and International Routes usually have their a rcra’t certificated for both operations in order 





use these aircraft internationally 
* Total Domestic for 1946 includes 10 Stinsons 






Helicopters: 
Bell: 8-47 6 6 ? 
Sikorsky: 


$-55 5 1 8 
$-58 











Total 
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1947-1956 (in Thousands) 


1948 


Type of 
Flight Operation 
Military 1,595 2.259 2,780 2,852 2.983 3,712 4.975 5.075 
Civil 13.221 12,877 10,446 9.618 7,965 7.719 8.540 9,107 
Air Carrier 2,854 3,242 3,713 4556 4.866 5,384 5 983 6.202 
Total 17,670 18.378 16.939 17,0245 15.814 16,815 19,480 20,384 
Air Carrier of Total 16.2 17.6 21.9 26.8 30.8 32.0 30.7 30.4 


NOTES Air Carriers include scheduled and non scheduled operations 
Each landing is counted as an operation as is also each takeoff 


Fise al Year 


Passenger Fatality Rate per [0.000000 Passenger Miles, 1947-1956 


1948 1950 1951 1952 1953 


Domestic Scheduled 
Airlines 


Fatalities 


Rate 


International and Overseas 
Scheduled Airlines’ 


Fatalities 


Rate 


Motor Buses 


Fatalities 


Rate 


Railroad 
Passenger Trains 
Fatalities 


Rate 


Passenger 
Autos and Taxis 


Fatalities 15,300 15,300 17600 21.000 22.600 23,500 
Rate 2.3 2.0 2.2 2.4 2.8 2.9 


' Alaska data not included for 1947 
n.a.—Not Available 


p.—Preliminary 
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INERTIAL GUIDANCE 


Few areas of engineering or science offer greater 
problems —or greater opportunity for achievement — than 
inertial guidance. At Lockheed Missile Systems’ Research 
and Engineering Centers in Palo Alto and Sunnyvale, 
engineers and scientists are performing advanced 

work on all phases of inertial guidance and navigation. 


New positions have been created for those possessing 
backgrounds in mathematics, physics, electronics, 
servomechanisms, flight controls, precision instrumentation 
and computer design. Inquiries are invited from 

those possessing strong interest in inertial guidance. 


Here R.G. Rickey (left), components specialist, discusses 
new accelerometer designs with E.V. Stearns, head of the 
Inertial Guidance Department. 
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MISSILE SYSTEMS DIVISION 


research and engineering staff 


LOCKHEED AIRCRAFT CORPORATION 
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Typical brazed 
Stainless steel 
honeycomb sections 
used in the B-58. Both 
core and cover 
sheets are Armco 
17-7 PH Stainless. 
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Sheffield Steel Division 
Armco Drainage & Metal Products, Inc. 
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personic Bomber... 


gets Heat-Resistance, High Strength 
from ARMCO 17-7 PH STAINLESS 


Components of Convair's new “Hustler” made of Armce 17-7 PH Stainless to assure strength in “hot spots.” 


Powered by four afterburner jets, the B-58 is de- 
signed to sweep through the sky at supersonic 
speeds. This new delta-winged Convair bomber 
is a potent addition to American air power. Its 
design demanded high performance aircraft ma- 
terials, especially for highly stressed parts subject 
to both aerodynamic and jet engine heat. 

Because of this, Convair engineers specified 
Armco 17-7 PH Stainless Steel in parts where 
operating temperatures are critical. By using this 
special stainless steel for brazed honeycomb sec- 
tions as well as formed structural elements, they 
obtained the reyuired strength, lightness and re- 
sistance to heat. 


Offers Formability Plus High-Temperature Strength 
On a strength-weight basis at temperatures up to 
900 F, Armco 17-7 PH is one of the strongest 
aircraft materials available. Guaranteed minimum 
room-temperature tensile properties of 180,000 
psi ultimate and 150,000 psi 0.2% yield in Condition 


TH 1050, and 200,000 and 180,000 psi in Condition 
RH 950, assure a reliable design basis. 

Besides excellent mechanical properties, Armco 
17-7 PH possesses exceptionally good workability. 
In the annealed condition it can be readily stretch- 
or press-formed, drawn and welded. Then, after 
fabrication, its high mechanical properties are 
fully developed by a simple heat treatment. 


Widely Used 


Because of its unusual combination of properties 
—-high strength, resistance to heat, excellent fab- 
ricating characteristics and corrosion resistance 
—Armco 17-7 PH Stainless is widely used in super- 
sonic jets and long range missiles. 

Consider how the advantages of this unique 
stainless steel, available in sheet, strip, wire and 
plate, can be utilized to help solve your design 
and production problems. For information on the 
properties and fabrication of Armco 17-7 PH Stain- 
less Steel, write us at the address below. 


(Note: A companion grade, Armco 17-4 PH, is supplied in bar and forging billets.) 


STEEL CORPORATION 


1007 CURTIS STREET, MIDDLETOWN, OHIO 








Flexible Shafts 
Make Operations 
Easier! 



















The manufacturer of this hue control for a color TV set uses a standard §.S. 
Wuire Fiexisce Suart to cope with a 90° turn, The shaft needs no alignment... 
can be quickly and easily installed. Costs are lower... manufacturing is simpler... 
assembly operations are easier, faster. 

You can often reduce a complex system of gearing, universals and other parts 
to One FLexip_e Suart! Flexible shafts also make better designs possible . . . allow- 
ing new freedom in locating connected members to save space and facilitate opera- 
tion and servicing. 

For many years, these versatile shafts have been making industrial operations 
easier. They are tough and rugged... yet have the sensitivity you need for delicate 
adjustments, Design engineers and manufacturers discover new uses for S.S. WHITE 
Fiexisce Suarts every day. Can your product be improved by a simple... better 
. . . less costly way of transmitting power or remote control? Our engineers will be 
glad to work out a flexible shaft application with you. Just write to 











: 1M FLEXIBLE SHAFTS ] 


6. 8. White industrial Division, Dept. V, 10 East 40th St., New York 16, N. Y. Western Office: 1839 West Pico Bivd., Los Angeles 6G, Calif, 


USEFUL DATA on how to select 
and apply flexible shafts. Write for 
Bulletin 5601, 
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SCALE MODEL shows how Pan Am terminal would be approached from one of eight lanes allowed for vehicular trafhe. Terminal would 
handle over 1,000 cars or taxis an hour. Passengers would unload on second floor level, proceed under cantilever roof to plane. 


Pan Am Plans “Umbrella” Terminal 


like roof with giant eaves extending 110 


By George L. Christian 


New York—Air terminal of 
pletely new concept, designed to handle 
1 fully-loaded = 160-passenger airliner 
every 15 minutes, will be erected by 
Pan American World Airways at New 
York International Airport 

The $8-million structure, to be built 
it the nght side of the International 
Arrival Building, features slim concrete 
columns supporting a huge umbrella 
like cantilever roof with a 110-ft. over 
hang under which departing and arriy 
ing planes will be stationed. Glass walls 
on all four sides provide unrestricted 
view in all directions. ‘The structure 
will cover an area of four acres 

Cantilever roof construction will use 
in exposed steel cable suspension sys 
tem similar to that of Pan American's 
new hangar being built at Idlewild 
I'rans World Airlines has moved into a 
hangar at Kansas City whose roof 1s 
stecl cable-supported, and a second, sim 
lar hangar is under construction at Idle 
wild, indicating a trend to stecl cable 
upported structures in the airline in 
dustry (AW Jan. 7, p. 107) 

[WA will erect its terminal on the 
left of the International Arrival Build 
mg 


It will not vet 


com 


reveal its plans for 
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the building which, it claims, will be 
super-modem 

PAA’s terminal will serve primarily 
is a departure terminal. Only arrivals 
to use the facility will be those pas 
sengers who do not have to 
through customs and immigration—such 
is arrivals from Puerto Rico. Planes 
carrying passengers who have to clear 
International Ar 


clea 


customs will use the 


rival Building 


Purely Functional 


Ihe structure, purely functional m 
design, climinates two common mayor 
defects of most large airline terminal 
buildings: requiring passengers to walk 
long distances through deadly “sheep 
1uns” to get to planes; and being ex 
posed to wind and weather while trudg 
ing from terminal to plane 

PAA’s solution to these 
problems 
@ Broaden the finger into an_ overall 
terminal large enough to accommodate 
six four-engine airliner: A spillover 
area, provided it one end of the oval, 


two vexing 


is capable of accommodating one or two 
additional planes in case of an unforc 
secon jamup, With such an arrange 
ment, passengers can emplane directly 
from a comfortable lounge 


@ Place ower the terminal a nuishroom 


ft. over the plane parking area, per 
mitting passengers, luggage, cargo and 


mail to be loaded under cover 


Idea Borrowed 


PAA borrowed and bettered the can 
tilever roof feature from Berlin's ‘Tem 
pelhof Field ‘Terminal which was built 
in the thirties. Additional cost 
for such a design over a conventional 
ibout $2-million, according 
exccutive vice 
Atlantic 
terminal will stream 


carly 


terminal is 
to Harold k. Gray 
dent of Pan Am's 

Here is how the 
line a departing passenger's arnving and 
boarding procedure 

Passengers arriving by limousine or 
car are brought to the second floor of 
the terminal. Fight, 150-ft. vehicula 


provided to accommodat 


presi 
Division 


lanes are 
ibout 1,800 cars an hour 

Usual, heavy entrance doors which 
passengers have to shove open with thei 
hands full of baggage, have been elimi 
nated. Instead. a 100-ft. wide “curtain 
of air,” which flows downward from 
overhead ducts to slots in the floor, will 
keep terminal temperatures at the de 
sired level 

PAA will provide 
tions to climinat 
Positions will be 


48 check-in 
weighing-in delays 
within 40 ft. of the 


posi 
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THE ERA OF THE ELAND IS BEGINNING... 


The case for ELAND conversion 


To forward-looking operators of medium-haul airlines the case for ELAND conversion 
becomes clearer and more convincing month by month. Increasingly they see that 
ELANDS point the way to the achievement of better performance, greater earning 
capacity, and greater dependability in service from well-proven airframes. 


No beat, whine or whistle 

ELANDS possess to the full that inherent asset of the turbo-prop—a greatly reduced noise level. And 
over and above this they have an inherent asset of their own—a complete absence of beat, whine or 
whistle. The passenger appeal implicit in this needs no emphasis. 


Flexibility of power 

ELAND design provides a wide range of power in a one-sized package. The 3,000-4,200 e.h.p. range of 
ELAND engines differ nothing in size and only little in overall weight. This flexibility will enable 
operators to standardize on one basic engine and nacelle design where two or three different types 
of piston engines are now required. 


Conversion of the Convair 340 

The Napier Eland Convair—a Convair 340 which we bought from the makers and converted to 
ELANDS—has proved the simplicity of ELAND installation, the low cost of conversion and the increased 
profits that accrue from ELAND operation. 

From studies made of the published direct operating costs (including depreciation) of a number of 
typical airlines, it is proved that in the light of our guarantees a converted aircraft will be cheaper to 
operate—whether the costs are calculated on the basis of aircraft miles, ton miles or passenger miles. 
The ELAND-engined Convair 340 can carry its maximum payload 930 miles further than piston- 
engined Convairs, and its cruising speed is 50 m.p.h. higher. 

In short, we offer to operators of the Convair—and other medium-haul ‘planes—an airliner with 
a new lease of life at a cost which will be written off over a relatively short period. That is the 
essence of the case for ELAND conversion. 


N A p / E R Eland conversion means increased profits to the progressive airline 


Representatives 


D. NAPIER AND SON LIMITED + LONDON, W.3, ENGLAND Partners in Progress with The ENGLISH ELECTRIC Company Led. 


J. C. K. SHIPP & A. GUALTIERI, Suite 909, Dupont Circle Building, P. J. WAITE, Marconi Aviation Dept., 970, McEachran Avenue, 
1346 Connecticut Avenue, N.W., Washington, 6 0.C. Tel: Dupont 7-2123 Montreal 8, Quebec. Tel: Victoria 3627 


Three examples of successful Napier Eland conversions: the Convair 340, the Elizabethan, the Varsity. 





ALL AIRCRAFT will be visible from the lounges of new terminal. Four acres will be 
under roof; 48 check-in positions will be within 40 feet of the terminal entrance. 


terminal entrance to save passengers 
having to carry their luggage any great 
distance. 

Main waiting room on the second 
floor will have over 500 lounge seats 
compared to the 358 seats currently 
available for all airlines at La Guardia 
Field. 

Restaurant, coffee shop, bar, observa 
tion deck and additional lounges will be 
on a mezzanine straddling the main 
concourse. 


Enplane From Second Floor 


Passengers will cmplane from the ter 
minal’s second floor to the planes’ cabin 
level on raised passageways. ‘This climi 
nates walking through the grease and 
water puddles so often present on air 
port aprons, and climbing stecp stairs 
into the plane. 

Passageways are mounted on self-pro- 
pelled “truck-ramps” which will be spc 
cially built for Pan Am. Contract has 
not been let. 

Other advantage of the second floor- 
to-plane boarding procedure is that the 
terminal’s ramp is left entirely to air 
craft service personnel who can there 
fore perform their jobs, such as loading 
and unloading baggage, much more 
quickly and cfc iently. 

For arriving passengers, PAA has es 
tablished a specification that no one 
will have to wait more than five min 
utes for his luggage 

Gray told Aviation Week that jet 
transports will taxi into position at the 
terminal, but will be towed away from 
the terminal to originate a flight or go 
to the hangar. Reason is to avoid the 
noise and jet blast under the overhang 
ing eaves. Also, it would not be practi 
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cal to maneuver jets so close to other 
aircraft while under their own power. 

When asked what Pan American 

lanned to do with the terminal if the 
wr of New York Authority persisted 
in its current ban of jets at Idlewild, 
Gray replied, “This building could make 
the fanciest supermarket you have ever 
seen.” 

Ihe air-conditioned structure, to be 
erected on a 17-acre site, will contain 
approximately 100,000 sq. ft. of floor 
space, about half of which will be de 
voted to passenger facilities 

The building, which will be com 
pleted late in 1958, was designed by 
Tippetts, Abbett, McCarthy and Strat 
ton, New York architectural and engi- 
neering firm. Associate architects were 
Ives, Turano and Gardner 


Engineer: Arresters 
For Jets Feasible 


“Safety 
commercial jet aircraft are feasible at 


arresters to accommodate 
the present time,” Charles J. Daniels 
of All American Engineering Co., re 
cently told the aeronautic meeting of 
the Society of Automotive Engineers 

“Development of aircraft arrestment 
equipment for the military during re 
cent vears has extended the state of the 
art into an area which exceeds the re 
quirements for commercial safety over 
run arresters.” 

Daniels said that the water squeezer 
is an ideal arresting engine for use with 
commercial jets with weights ranging 
from 100,000-300,000 Im. and landing 
speeds up to 120 kt. 

Advantages of the system are 





General Electric 

Offers a Complete Line 

of Instruments for © 
Business 
Commercial | Aviation 
Military 
ELECTRICAL QUANTITY 

Pave roqvence inden 
ENGINE INSTRUMENTS 

Crane Contre! Sytem 
c 


Tachometer Generctors 
Tachometer indicators 

Engine Performance Indicators 
Advanced Engine instrumentation 


POSITION 


Transmitters 
indicators 


FUEL FLOW 


in-flight Refueling Systems 
Engine Rate-of-flow Systems 
Summation Systems 


Instrument Transformers 
Center-of-gravity Systems 
GUIDANCE EQUIPMENT 


Directional Compass Systems 
Remote Compass Transmitters 
Stable Platforms 

Single-axis Gyros 
Accelerometers 


LIQUID QUANTITY 


Float Gages 
Indicators 


TEMPERATURE EQUIPMENT 


Servo-indication Systems 
Thermocouples 
Thermocouple Harnesses 
Thermocouple Assemblies 
Thermisters 


COMPONENTS 


Position Elements 
Speed Elements 
Servo Motors 
Gyro Motors 


For further information on any of the 
complete line of General Electric 
aircraft instruments, contoct your 
nearest G-E Apparatus Sales Office 
or write Section 586-9A, General 
Blectric Company, Schenectady 5, N.Y. 
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Effective April 28th 
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ALL DC-7B SERVICE 











THE NEW DC-7B 
CONTINENTAL CLUB COACH 


CHICAGO e DENVER e LOS ANGELES 


(Kansas City Service to start in July) 


Continental Air Lines introduces the first scheduled all DC-7B service between 
Chicago and Los Angeles...the only service to combine the finest in-flight luxuries with 
all-new DC-7Bs and low aircoach fares...the DC-7B CONTINENTAL CLUB COACH! 

The Continental Club Coach features a 5-seat Club Lounge...reserved seats... hot 
“Country Club” meals (choice of 4 entrees) and cocktails at moderate cost — children's 
meals at reduced prices...unique Stag Smoker Lounge, and many other luxury features 
... plus DC-7Bs on every flight! 

It’s the nation’s newest idea in air service...the low-cost luxury way to travel between 
the cities above. Try it your next flight. 


(ontmental 
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TACAN unit shown with covers removed; plane is a composite model. 


78-page road map for jets 


An 800-foot carrier may be as hard to find as a 
needle in a haystack, when the plane seeking it is 
at 20,000 feet and the time is 0200 hours. 

To make the homing plane a homing pigeon, 
we build the “ARN-21” TACAN equipment illus- 
trated above. Its 78 tubes and associated compo- 
nents add up to a self-contained transmitter and 


sc 
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STROMBERC-CARLSON COMPANY 


CENERAL 


receiver, rugged in its ride-resistance and accurate 
to pin-point tolerances. 

The manufacture of equipment as important 
and complicated as this demands perfection, and 
nothing less. On the military as well as the home 
front, Stromberg-Carlson has long displayed the 
ability to take such problems in stride. 





OYNAMICSE CORPORATION . 


ao” Generali Offices and Factories at Rochester, W. Y.—West Coast plants at San Diege and Les Angeles, Calif. 


© Machine requires no adjustments re 
gardless of speed or weight—provided 
they are within design limits 
e Diameter of water-filled tubes, 
through which pistons are pulled, can 
be a varied to program retarding force 
and stopping distance to desired values. 
© Pre-set or stored high pressure air or 
water charges—which might leak and 
cause malfunctioning—are not needed. 
¢ Underground installation would re- 
move the engine as an airport obstaclk 
This would also reduce possibility of 
water freezing. If necessary, anti- freeze 
may be added without affecting the en- 
gine’s operation. 
© Resetting the water squeezer is in 
cxpensive and fast. 

All American Engineering has made 
1 prclhiminary design of a water squeezer 
for use with jet commercial aircraft 
weighing from 100,000-300,000 Ib. and 
engaging at specds of ranging from 
-120 kt. Here are some of the data: 
cable dia.—14 in.; piston dia.—13 in.; 
tube length—875 ft.; tube max. dia. 
21 in.; min. dia.—13.5 in.; working pres 
surc—S00 psi 

Such an engine would stop these air 
craft in 1,000 ft.: plane weighing 300, 
000 Ib. landing at 120 kt. and imposing 
8G; plane weighing 100,000 Ib., land 
ing at 120 kt. and imposing | 5G. 

Retraction time for the cable is about 
15 min 


Temeco Orders New 
Ejection Seat Type 
er 


Angeles, has 


initial order for 30 new type 


Los Angeles—Hardman 
kngineermg Co., Los 


cened 
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seats from ‘Temco Aircraft 
Seats are scheduled for instal- 
Temco’s T'T-1 primary jet 


cyection 
Corp. 
lation in 
trainer. 

They are first of this type to use the 
integrated ejection seat system devel- 
oped by Navy and Douglas Aircraft’s 
Il Segundo division. 

Design climinates need for adjust 
able head and foot rests. Integrated 
pilot restraint system attaches to shoul 
der harness inertia reel which allows 
pilot freedom of movement, yet assures 
immediate arrest of forward movement, 
plus instant separation following ejec 
tion or ditching. 

System has undergone extensive 
testing. Seat is designed for 25G 
ejection load and 40G crash load. It 
has withstood 60G deceleration in 
tests, 


Pesco Products Goes to 


. . _ 

Accessories Exclusively 

Pesco Products Division, Borg-Warner 
Corp., will devote its energies exclu 
sively to engineering and production 
of aircraft accessories. ‘The former In 
dustrial Division has released 312,631 
square feet of floor space at the Pesco 
Bedford, O. plant for the production 
of such aircraft accessories as fuel and 
fuel booster pumps, hydraulic pumps, 
air pumps and electrical accessories for 
military and commercial planes 


DYNAMIC 
ALTITUDE 
SIMULATOR 


FOR TEST AND EVALUATION 
OF FLIGHT CONTROL 
EQUIPMENT AND 
INSTRUMENTS 


Simulates actual altitude 
conditions of high performance 
aircraft or missiles in flight 


Range — minus 1,000 to 80,000 ft 
Max rate — 50,000 ft/min 

Max response 10 cps 

Write for Brochure 


CALIFORNIA TECHNICAL INDUSTRIES 
BELMONT 6, CALIFORNIA 


Formerly Color Television incorporoted 





CHESTERTOWN, 


Designing for 
Low Temp? 


You Need the Special 
Advantages of 


Engineered Lubricants 
from ANDEROL 


The products you design 
can be used at any temper- 
ature without change of 
lubrication . .. if your de- 
signs include a specially 
engineered Anderol Lubri- 
cant. Call the Lehigh Lu- 
brication Specialist while 
your product is still in the 
design stage. Regardless 
of volume or requirements, 
Lehigh will engineer a spe- 
cial Anderol Lubricant to 
do the job. 


WRITE TODAY: 


For complete data and 
government specifi 
cations. Our labora 
tories are at your 
service 


Write to Dept. 22 


Lehigh Chemical 


Company 


MARYLAND 
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Powerhouse of America’s 
major missile programs 


This kind of tomorrow-minded 


Every day at Rockerpyne’s P’ro- 
pulsion Field Laboratory, deep in 
California’s Santa Susana Moun- 
tains near Los Angeles, rocket engines 
developing millions of jet horse- 
power are tuned and tested for their 
ultimate job—to power America’s 
long-range missiles. 

These high-thrust engines - devel- 
oping more propulsive power than 
anything before produced — are mov- 


ing on schedule from RoOCKETDYNE 
for delivery to the Armed Forces. By 
fall of this year other high-thrust 
production engines will flow from 
another plant now being activated by 
RocKETDYNE in Neosho, Missouri. 

As today’s engines are being 
delivered, RoCKETDYNE engineers are 
constantly pushing ahead — evolving 
dramatic boosts in power outputs and 
engine performance. 


engineering — conducted in a private 
enterprise system —is a keystone in 
the defense structure of the free 
world. 

As an engineer, you could find no 
more challenging and rewarding field 
than Rocketry. Write: RocKEeTpyYNE, 
Personnel Manager, Dept. W-72, 6633 
Canoga Avenue, Canoga Park, Cali 
fornia or Dept. W-72, Neosho, Mo. 


BUILOERS OF POWER FOR OUTER SPACE 


ROCK ET py mM EE 


CANOGA PARK CALIF & NEOSHO MO 


* & DIVISION OF NORTH AMERICAN AVIATION, INC. 





SPRAYMAT APPLIED to Britannia clevator horn balance undergoing clement uniformity checks (left), Special rig for mechanically spray 
ing the elements of the Britannia tail unit heaters (above left). Functional testing a fin leading edge heater, using water cooler (right). 


Flame-Sprayed Elements Aid 
Britannia Tail Surface De-lce 


1 power-loading of 3.08 kw. The 
ing mtensity is graded im six steps from 
a maxunum of 15 watts/sq. im, at the 
it the 
For the leading edges of the fin and 


London—De-icing system originally 
ipplied only to the clevator horn bal 
ances of the Bristol Britannia proved 
so effective and simple it also was 
adopted for leading edges of the fin and 
tailplane. 

The electrical heater system—“Spray 
mat’ —consists of flame-sprayed metal 
clements sandwiched between layers of 
insulating material, the base insulation 
acting as an adhesive to secure the 
heater to the component 

Iwo main types are in use. Both 
employ flame-sprayed conductor ek 
ments of either aluminum or Kumanal, 
ind sprayed copper busbars to carry the 
current from one clement to the next 
it cach change of direction 

Spraymat ‘Type | heaters employ a 
flame-sprayed insulation compound 
which is oven-cured at a_ temperature 
of 180C. Insulation of ‘Type 2 heaters 
is applied as a liquid with lavers of glass 
cloth 1 bonding agent, the 
curing temperatures being between SO 
ind 100€ 

Under Britan 
nia clevator horn balances are heated 
continuously by Type I heaters operat 
ing from 112-volt DC system, each 
heating an arca of 3.56 sq. ft. and having 


acting as 


icing conditions, the 
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heat 


nose to 4 watts/sq. in root 


I yp heaters with cycle 
deacing are used 

ach tailplane heater has an effective 
arca of 53.5 sq. ft. and contains 15 inde 


fin heater 


tailplane, 


pendent heater circuits. ‘Uhe 
contams |] circuits and covers an area 
of 32.6 sq. ft. All the 
from the 20S8S-volt ax uppl 
it a neutral of 107 volt 
fhe maximum loading ! Lv 

kw., the heating intensity bemg graded 


circuits operate 
3- phase 
voltage to 


powe I 


in cach case from 13 watts/sq. in. to 
7 watts/sq. in surface of the 
heater 

Layout of the tail unit heaters pro 
vides for the heating of selected areas 
in a given order and makes provision 
for proportionate load-shedding in a 
event of an alternators 
divided into 16 
four on the fin 


over the 


given order in 


failure. Hleaters ar 
cvchically-heated areas 
md six on cach tailplane, 


being subdivided into a primary and a 


cach area 


secondary ZOTM 

Continuously 
on the extreme 
the formation of ice cap 
bn he ld il pl le by if loads md similar 
clean 


heated breaker 
leading edges prevent 
which might 


strips 


chordwise parting strips cnsure 


from 


switche ie 


hedding cach cle iced area 


Iwo cvcli used to con 
trol the 


In normal 


primary and secondary areas 


operation, the current is 


FIN LEADING EDGE before application of outer insulation, showing clement paths, busbars. 
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QANTAS leaps ahead with 
Linx 707 jet simulator 


Qantas, Australia’s overseas airline, has selected Link to build the 

simulator for its Boeing 707 transports. 
Thanks to Link experience and craftsmanship, Qantas 707 crews will 

log thousands of “flight miles” in the simulator without ever leaving the ground. 
Link simulators will provide today’s rehearsals for tomorrow’s 

reality in the air. Throughout the world, airline travel will be made 

safer and more reliable through training in Link equipment. 


f 
Users of Link tae cae 
commercial jet simulators: Gaga aes S (es (cus) D 


EASTERN 
Aim LINES 


Pioneer and World's Leading Producer of Flight Simulators 
AVIATION, inc. 


ABUBEBIDIARY OF GENERAL PRECISION EQUIPMENT CORPORATION 
SiInGHANMTON, NEW YORK 








switched to cucu primary area to detach 
ice that has formed by water droplets 
freezing on impact. 

On changing over to the second 
cyclic switch, the primary and secondary 
zones of cach area are heated in turn, 
thus detaching any ice that may have 
formed as a result of water running 
back from the heated primary zones 
and freezing. 

Cyclic de-icing of large areas of air- 
foil surface greatly reduces the amount 
of power required compared with con 
tinuous heating. If all 41 circuits in the 
Britannia tail unit heaters were operated 
simultancously the total power required 
would be more than 220 kw. 


WHAT'S NEW 





Publications Received: 
© 1956 Aircraft Year Book—Official Pub 
lication of the Aircraft Industries As 
Edited and Published by Lin 
Press, Inc., 1143 National Press 

Washington 4, D. C. $6.00; 


soc., Inc 
coln 
Bldg., 
t54+pp 

Complete review of the events and 
developments in military and civil avi- 
ation in the United States 


eInstrament Flying—by P. V. H 
Weems and Charles A. Zweng—Pub 


The facilities of Executive Aircraft are co 

ighest ski 
is required, the job done by these craftamen means your 
ship will perform more efficiently — with greater safety 


ern and the craftsmen are of the 


and comfort 


Call, wire or write 


Germany Trains New Air Force 


Iron Cross of the new West German Air Force marks American built T-33s at a jet train 
ing base in Germany. Germans are buying foreign military planes for force, 
jointly by Weems System of Naviga Madison Ave., New York 22, N. Y 
tion, Annapolis, Md., and Pan American Detailed histones of the most famous 
Navigation Service, North Hollywood, World War I fighter aircraft as used 
Calif. $6.00; 208pp. by the air forces of Britain, the United 
New and edition of a States, Germany and Japan, (Publica 
guide to instrument flying for pilots April 4, 1957.) 


revised sixth 


tion date 
and students 

e Management for Growth—Edited by 
© Famous Fighters of the Second World = Gayton I Associate Profes 
War—by William Green—IIustrated by or of ‘Transportation and Director, 
G. W. Heumann—Pub. by Doubleday Transportation Management Program 
& Company, Inc., Hanover House, 575 Pub School of Business, 


Ccrmiane 


by Graduate 


for all operations from inspection 
to major modification 


Whether it’s a 100-hour inspection, major 
modification or any other major service work, 
fleet owners know the work done by the crafts- 
men of Executive Aircraft Service, Inc. is of 
the highest caliber. They have become accus- 
tomed to the attention to detail that means 
dependable and safe maintenance which is a 
mark of pride with these craftsmen. They have 
learned, too, that their planes are delivered on 
time from the shops of Executive Aircraft. 
That's why satisfied customers are our best 
recommendation. That's why we are now 
serving fleets for some of the nation's leading 
concerns. Why not send us your specifications 
for quotation or let us formulate your plans, 
specifications and layouts for you. 


letely mod 
Whatever 


AIRCRAFT SERVICE, inc. 





Garland Airport © P.0O.7307 © ODallas,Texcs © Telephone: DAvis 1-2675 
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AMERICAN ELECTRONICS, INC. 


MOTOR 
BLOWERS 


4 to 250 cfm 


xciting oo opportunities in Southern California 


© , 
“7c 


Engineers... 





American Electronics’ engineers design motor 
blowers to meet problems, not just move air. 
And these engineers draw on the experience 
gained in years of producing motor blowers of 
every possible type and function. As a result, 
every design requirement is precisely 

translated to produce a light, compact unit that 
will do the job it was designed to do with 
maximum efficiency. 

Ranging from 4 CFM to 250 CFM, American 
Electronics manufactures a complete line of 

DC and AC centrifugal blower and fan motor 
units for a wide variety of functions and 
ap”lications. AC motor units are available 

in single or 3 phase at 115 v, 400 cycles. DC 
units from 12 to 230 volts. All meet pertinent 
Military Specifications. 


Blowers for high back pressure applications or 
any other special requirements, cuStom designed 
and manufactured to specifications 


Write or wire Dept. 230A for specifications 
and complete information, 


AMERICAN 
ELECTRONICS, 


Flectro-Mechanical Division 


IN¢ 655 W Washington Blvd 
* Los Angeles 15, California 


Other products manulactured by American Electronics include AC and DC Miniature Motors Gearmotors; Clutches; 
Brakes; Motor Alternators and Power Supplies, Electrical Ground Support Units; Au Conditioners, Resolvers; Servo 
Motors; Nuclear Instrumentations and High Fidelity Tape Recording Systems 
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Stanford University, Stanford, Calif. 
126pp. 

Book is first of a projected annual 
series, based on presentations made by 
guest speakers at the annual Stanford 
Transportation Management Program. 


© Post-War International Civil Aviation 
Policy and the Law of the Air—by H. A. 
Wassenbergh—Pub. by Martinus Nij- 
hoff, The Hague, Netherlands. 180pp. 
Discusses problems that arise in the 
field of force between politics and law 
in connection with the regulation of 
civil aviation throughout the world. 


© Wing Leader—by Group Captain J. E. 
Johnson, D.S.O., D.F.C.—Pub. by Bal- 
lantine Books, 101 Fifth Ave., New 
York 3, N. Y. Paperbound: 50¢; 292pp. 

Group Captain Johnson's account of 
nearly five years of fighting in the air— 
from the Battle of Britain to victory in 
Germany. 


e The World’s Fighting Planes—by Wil- 
liam Green & Gerald Pollinger—Pub. 
by Doubleday & Company, 575 Madi- 
son Ave., New York 22, N. Y. $3.50; 
240pp. 

Completely revised edition of this 
manual contains specifications, history, 
performance, and armament data of ev- 
ery military plane in flight and in ac- 
tive use today, regardless of age. 


@ Ai et—The Decisive Force in Ko- 
rea—Edited by James T. Stewart, Colo 
nel, USAF—Pub. by D. Van Nostrand 
Co., Inc., 120 Alexander St., Princeton, 
N. J. $6.50; 310pp. 

After an overall discussion of the air 
war by General O. P. Weyland, this 
book analyzes specific techniques in 
three areas: the fight for control of the 
skies; applied airpower against the en 
emy on the ground; support elements 
which made possible the air operations. 


¢ Physics in Meteorology—by A. C 
Best—Pub. by Pitman Publishing Corp., 
2 West 45th St., New York 36, N. Y. 
$3.75; 159pp. 

Purpose of this book is to show that 
meteorology is one branch of physics, 
the author demonstrates this by de 
scribing and explaining a selection of 
meteorological phenomena in terms fa 
miliar to the student of physics. 


e The Aeroplane Directory, 1957 edi 
tion—Compiled by the Staff of The 
Acroplane—Pub. by Temple Press Ltd., 
Bowling Green Lane, London, E.C.1 
21/-net, approx. $3.00; 603 pp 
Complete guide to aviation through 
out the British Commonwealth, its air 
forces, ministries, organizations, airt- 
lines, industries, flying clubs and aero 
dromes, along with a biographical sec 
tion containing over 1,550 entries. 
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Douglas Division 
Expects Record Year 

Douglas Aircraft Co.'s El Segundo 
Division is scheduled to deliver a new 
peacetime high of more than 600 au 
planes during 1957, according to Arthur 
I. Raymond, Douglas vice president 
engineering. This adds up to one of 
the division’s biggest tasks and most 
productive years, and one of the biggest 
dollar volumes in its historv, Raymond 
said in a talk at the 25th anniversary 
meeting of the Douglas Fl Segundo 
Management Club 

Raymond did not 
craft but these will include A3D Sky 
warriors, A4D Skvhawks, F4D Sky 
ravs, and FSD Skvlancers (two more will 
be built this vear in addition to the two 
previously built. Raymond revealed 
that the Sparrow IL missile was designed 
tor specific use on the F5D by Douglas’ 
Santa’ Monica Missiles Engineering 
Dept 

Boar project was identified by Ray 
mond as an El Segundo activity. There 
was no further claboration on this proj 
ect but apparently it was in reference 
to an atomic-warhead missile in both 
the air-to-air and air-to surface categories 
which had been developed by Douglas 
for Navy Bureau of Ordnance. 

Missiles and Weapons Section had 
been established at Douglas F:] Segundo 
on March 1, Raymond said, encompass 
ing armament, fire control, missile com 
patibility and missile design functions. 
Ihe section, he revealed, has immedi 
ate responsibility for determining the 
compatibility of all existing missiles to 
Douglas FE] Segundo aircraft, to estab 
lish missile requirements to future au 
craft designs, and to take on anv new 
missile developments or production. 

Douglas is now negotiating for con 
struction of a high Mach number 6x6 
ft. wind tunnel to be crected at a cost 
of $8.8 million on a 10 acre site to the 
south of the El Segundo main plant. 

Ravmond declared that El Segundo 
was involved in the design of a new 
ittack airplane in competition with 
other airplane manufacturers. If Doug 
las wins this competition, the plane 
would be given the designation A5D 

“The Navv seems destined to take 
over part of the job previously handled 
by the Air Force,” Ravmond said. “I 
am referring to some of -the tactical 
missions, the brush fire tvpe of opera- 
tion ma circumscribed arca with limited 
objectives. With the Air Force placing 
emphasis on the concept of massive 
ictaliation, there would appear to be an 
increasing ficld open to the Navy. Air 
craft carricrs with = attack 
aboard can have a powerful persuasive 
effect in certam arcas of the world if it 


identify the au 


. 
bombers 


becomes necessary for us to flex our 


muscles a bit. 
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‘ACCO 


products 


Eliminates Instrument Interference! 


e Just as we expected, many air- 
craft designers were interested in 
the recent announcement of our 
new non-magnetic aircraft cable. If 
you did not see it, ‘‘"NO-MAG”’ has 
these characteristics: 


NON-MAGNETIC PROPERTIES... 
“‘NO-MAG”’ cable is made from type 
305 stainless steel. It remains non- 
magnetic after severe cold working 
—in contrast to standard stainless 
steel aircraft cable which shows a 
pronounced increase in magnetism 
after swaging, wire drawing or simi- 
lar operations. 

This non-magnetic property of 
“‘No-MAG”’ cable eliminates instru- 
ment interference from cable mag- 
netism. 


CORROSION RESISTANCE... 

New ‘‘No-MAG”’ cables have corro- 
sion-resistant qualities similar to, 
but slightly better than, cables 
made of standard stainless steel. 


GOOD THERMAL CHARACTERISTICS... 
The thermal expansion character- 
istics of new “‘NO-MAG”’ cable are 
much closer than those of standard 
stainless steel or carbon steel cables 


to the characteristics of aluminum 
alloys used in aircraft. This greatly 
simplifies maintaining cable tension 
under various changes in tempera- 
ture. 


HIGH FATIGUE RESISTANCE... 
Preformed construction and careful 
processing give new ‘‘NO-MAG"’ 
cable high fatigue resistance. 


HIGH ABRASION RESISTANCE... 
New ''NO-MAG”’ cable shows greater 
abrasion resistance than standard 
stainless steel aircraft cables. 


TENSILE STRENGTH, while lower than 
that of stainless and carbon steel, 
is sufficient to enable replacing 
these, size for size, with ‘"NO-MAG"’ 
on many applications where the 
characteristics of ‘‘NO-MAG"’ are 
required 


USE WITH SWAGED TERMINALS... 
Swaged terminals can be applied to 
standard aN dimensions. 


COMPLETE RANGE OF SIZES, 
CONSTRUCTIONS... New '"NO-MAG"’ 
is furnished in sizes from 1/16" to 1” 
in all of the standard aircraft cable 
constructions 


Get the complete story on this new technical development 
for the aircraft industry. Write today to Detroit office. 


AGSO Automotive and Aircraft Division 
AMERICAN CHAIN & CABLE 





601 Stephenson Building, Detroit 2 
2216 So. Garfield Ave., Los Angeles 22 © Bridgeport 2, Conn. 





THE BIRD 
THAT’S ATTRACTED TO STRANGERS 


Audubon never observed it—this new species that won’t tolerate 
intruders in the sky, tracks them down, destroys them. 


Raytheon has pioneered in the development of electronic missile 
guidance systems for more than a decade. A technical milestone 
was reached when the Navy’s experimental Lark, equipped 
with a Raytheon guidance system, achieved history’s 

first destruction of an aircraft by a guided missile. 


Today Raytheon, alone among electronics companies, is prime 
contractor for two missiles of advanced design: the air-to-air 
Sparrow III for the Navy, the ground-to-air Hawk for the Army. 
Here, once again, Raytheon’s “Excellence in Electronics” 

is contributing to the security of the nation. 


RAYTHEON MANUFACTURING COMPANY 
Waltham 64, Massachusetts 
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Versatile Record Cameras 

I'N-9 modification of Bell & Howell 
N-9 camera is designed for versatile 
range of imstrumentation recording 
work. Three basic designs are available 
IN-9 standard, TN-9A automatic ex 
posure control model and ‘TN-9B pulse 
operated interval version. 

Features include strip or streak opera 
tion, conversion to slow speeds of 12, 
24, 48 fps. to single high speed of 100 
tps.; conversion for operating under 
100G loads and use in scope recording 

lraid Corp., 17136 Ventura Blvd., 
I-ncino, Calif. 


Camera Revolves 360 Deg. 
Designed to permit accurate measure 
nent of azimuth angles in spite of dif 
ferential shrinkage of film or prints, 
360-deg. horizon camera turns through 
omplete arc in about minute, driven 
by 24-v. battery 
Unit initially Distant 


was used at 


Karly Warning line to predict radar 
or micro-wave patterns at station areas, 
in also be used for plane table work or 
mmilar applications. Film 
bout 400 ft. 
Acro Service Corp., Philadelphia, Pa. 


capacity 1s 


Airborne Electronic Relay 
High-temperature airborne electron 

iclay 204W 1 features active getter to 

ibsorb residual gas and organic vapors, 
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prov iding umproved operation over am 
bients of —65C to +125C and under 
low-current and low-voltage in addition 
to full loads 

Palladium contacts are 
the six-pole double-throw miniaturized 
and hermetically sealed unit, 
meet MIL-R-5757. One-piece extruded 
can with two integral mounting flanges 
guards against high-frequency vibration 
shock sprav. Unit measures 
1.75-n. high, is lvs-in. diameter and 
weighs under three ounces 

Radio Corporation of America, Com- 
ponents Division, Camden, N. J. 


utilized on 


made to 


and salt 


—_ = 


Aerial Drop Platform 


Nu bag shock absorbers are featured 
in acrial drop platforms which range m 
size from smallest unit capable of ac 
5.000 Ib. load to largest 
20.000 TI 
Platforms, produced under Wright 
Air Development Center contract, ar 
constructed of magnesium with air bag 
supplied by Aviation Products Division 
of Goodvear ‘lire & Rubber Co. Dia 
phragms control escape of air to prevent 
hock 


onfice provides con 


commodating 


ty pe capable of handhng 


blowouts and sudden landing 


variable diameter 
trolled deceleration 


Brooks & Perkins, Inc., 
Mich. 


Detroit, 


Emergency Scoop for Fumes 

Ram 
igned to disperse rapidly unanticipated 
oilmist and the 


emergency air scoop was de 
quantities of smoke, 
like entering cockpit where regular ven 
tilation system failed to handle 
quickly enough 
busclage contoured 
opened or closed to any of six 
hand 


maternal 


device can be 
cttings 
ke vet 


using a illowing opening 


mito the 
three-quarters of an inch 
integral 


hipstream from one-cighth te 
When pilot 


OPCTs the scOoUup pepayanatuare 


witches control cabin pressurization 
ind air conditioning system, cabin pre 


Ram ain 


through two spring-loaded check valve 


ure dump valve passe 
provided to prevent reverse flow. through 
the unit when 


Pilot ol \ 


Coop is closed 

veral major aucraft manu 

facturcrs have started to use the 

for short, low altitude flight 
William R. Whittaker Co., Ltd., 915 

North Citrus Ave., Los Angeles 354, 

Calif 


sccm 
| 


Optical Tooling Unit 
Pclescopie alignment kit for use 
General Precision | 
wd PID 1TS0 closed cir 
tem provides precise 


with 
tuna 


iboraton 
uit tele 
tial Comma 
tionom opti il tooling 


1\ Canetti 


Wily’ fran 


clup 
nan to ah 
fusclige of with the 
tuking the place of an observes 


illow one 
unit 


1 hian 


hi Cae ly friannn 


ry if haa I 
ip vith i light yrOoOUrCe cro hia 
if hing the picture On A tonite 


Additional 


ment kits can be 


creen cameras and alew 


tl ed 


vhen the ipphi 


more than one set of 
establish definite 


the aligner can refer to anv one 


cation 1 quire 


cross hairs to pian 
of th 
unecras by pu hing a selector button 

General Precision Laboratory, In 


Pleasantville, N. Y 


Long Life Fire Detector 
Visual fire 
tector portion de 
of the plane, 
ifter 
facturer reports 
to detect a five 


detection tom, with ce 
wned to last the lit 
than 


iPtiaL 


alarm in less 
tart of blaze. the 
Sensitivity is established 


moh pan of 


signal 
15 min 


bunrays i 
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The Kaman HOK-1 helicopter is famed for its versatility and adaptability to a variety of uses. Based on an actual incident, 
the photos below show how the HOK-1 can be used effectively as a piece of fire fighting equipment and local crash 
rescue vehicle. 


1. Simulated crash consists of a 2. Carrying a pilot and three fire 3. Flying to the crash scene, the HOK 
scrapped plane soaked with avia- fighters, the HOK hovers over fire hovers and sets the fire apparatus 
tion gas and jet fuel. fighting equipment while ground on the ground automatically. 

crewman hooks it to the ship. 


4. The helicopter lands near the . Hovering over the flames, the HOK 6. Mission is accomplished as chem- 
at ay oe and discharges firemen uses the powerful downwash of air icals open path for the rescue of 
who begin immediately to unreel from its rotors to beat down the the “pilot.” Elapsed time from 
the hoses. fire. Firemen go into action. arrival on the scene — 45 seconds! 


Kaman's continuous research is helping to keep our National Defense effort strong 


KAMAN. KAMAN AIRCRAFT CORPORATION, BLOOMFIELD, CONNECTICUT 








Is this the C.. when f> your 1D of R?2 


We have the solution . . . get it now! 


KAMAN 


THE KAMAN AIRCRAFT CORPORATION R4 
71 Old Windsor Road 
Bloomfield, Conn. 


Send me solution to your rebus ond information on Kaman. 
My engineering position is —— 
Nome 

Address 


City 














Silastic parts are used in 
many of the fire control 
electronic “packages” on 
Convair’s new 8-58 
Hustler because they 
remain resilient at both 
high and low tempera- 
tures. Some of the parts 
touch miniature tubes 
that operate at 350 F 
Others are subjected to 
oven-hot “cooling” air 
All must withstand severe 
vibration at temperatures 
as low as —65F when 
the equipment is not in 
use during high altitude 
flight. Designer and pro- 
ducer . Emerson 
Electric Manufacturing 
Company, St. Louis. 
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SILASTIC,* Dow Corning’s silicone rubber, can be used 

in many different ways to improve the protection and 

performance of delicate electrical and electronic equip- 

ment. Whether used in the form of seals, cable clamps, 

grommets, encapsulating or potting compounds, plugs, 

gaskets, feed throughs, or wire and cable insulation, 

“— SILASTIC offers amazing thermal stability, excellent 

Get latest data on Silastic dielectric strength and maperter resistance to moisture, 

A ozone, corona, corrosive atmospheres. Write for complete 
Mail coupon today data or contact your rubber supplier. 


Sl ete | 


Dow Corning Corporation, Dept. O916A Typical Properties of Silastic for Electrical Use 


Midland, Michigan. 

Please send me latest data on Silastic Temperature range, °F —130 

Tensile strength, psi 600 

Elongation, % 150 

company eee Insulation Resistance, megohms/1000 ft. 1000 
Dielectric strength, volts/mil. 300 


Dielectric Constant, 10° cycles per 
second, nominal 3.2 


*T.M.REO.U.B.PAT.OFF, if you consider ALL the properties of a silicone rubber, you'll specify SILASTIC. 








first in silicones 


DOW CORNING CORPORATION © MIDLAND, MICHIGAN 





fucl at five-foot distance, the svstem 
provides complete discrimination 
igainst sunlight and all forms of intenor 
lighting 

Svstem weight is one pound, includ 
ng control unit and. six detcctor 
Standby current is 100 wma. at 25 
d.c. and the system will operate be 
tween 18 and 34 v.d.c. Estimated con 
tinuous operating life is 10,000 hi 
unbient temperature range is —65 t 
S00F; later versions designed to hand 
higher temperatures are under develop 
nent 

Pyrotector, 349 Lincoln St., Hing 
ham, Mass. 


Oxygen Trigger Valve 


Automatic oxvgen trigger valve works 
it predetermined altitude setting so that 
if cabin decompression occurs, the ai 
plane’s oxvgen system is activated 
Valve is a component of company’s 


uuitomatic “drop-out” oxygen system; 


ompartiment doors open instantly when 
pressure drops, with oxygen masks fall- 
mg in front of cach passenger. Flow 
tou mask begins when passenger pulls 
nask toward face, 

Scott Aviation 
M7. 


Corp., Lancaster, 


Arming Solenoid Goes High 


Arming solenoid that operates un- 
yressurized to high altitudes has been 
fully qualified to 50,000 ft. and suc- 
essfully tested at 115,000 ft. Weighing 
11 oz., its normal power drain is 0.7 
mp and it operates down to 18S v. At 
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Anothey/Honeywell first’ in air-borne gyro design... 
\ 


Honeywell’s new 


synchro cageable vertical gyro 


preserves test-stand accuracy 


Power Requirements: 

Gyro motor: 115 volts, 400 
cps £10%, three-phase 
Erection motors: 26, 40 of 
115 volts, 400 cps, single-phase 
Synchro and Resolver: 26 
volts, 400 cps. Output of 
11.8 £0.6 volts line to line 
Caging circuit: 28 voles de 


Power Load: 

Gyro motor: 50 watts starting; 
20 watts running 

Erection motors: 5.5 watts 
each at 26 volts; 6.5 watts 
each at 30 volts; 4.5 watts 
each at 115 voles 

Caging circuit: 42 watts 
operating, 6 watts holding 


Gyro Speed: 21,000 tpm min 


Angular Momentum: 6.4% x 
10° gm-cm?/ sec 


Inner Axis: Limited at +85° 
by precession pins 


Outer Axis: Unlimited 
Caging Time: \0 seconds max 


Gyro Run-down Time: 

5 minutes minimum 
Erection Rate: 2° to 8° per 
minute (factory adjustable) 


Scorsby Drift Rate: Does not 
exceed 0.4° per minute with 
out erection 


Accuracy: 0.15° of true vertical 
about each axis, or better 


Synchro Accuracy: t 6 minutes 
Weight: 7 |b 
Modifications: 


Yaw, roll, directional available 
to your specications 


H' INFYWELL’S new GGS3A cageable 
vertical gyro is the world’s first to 
have synchros and resolvers guaranteed 
to give test-stand accuracy 

This is made possible by an exclusive 
mounting on the ryro that permits exact 
duplication of synchro accuracies after 
assembly to the gyro. In addition, V"’ 
groove feet permit casier, more accurate 
installation of the GGS3A 

Primarily designed for vertical refer 
ence in flight control, radar stabilization 
systemsand telemetering, thislightweight 
synchro gyro is also highly recommended 
for any system requiring angular position 
reference 

Two types of caging mechanisms are 
available for the GG53A, depending up 
on requirements. One has a power-on 
uncage and a power-off caging operation 
The other has a power-on operation for 
both caging and uncaging. 

The specifications on the new Honey 
well GG53A are detailed at left. For 
further information on the full line of 
Honeywell Gyros, write: Honeywell Aero 
Division, Dept. AW-3-80, Station 661, 
2600 Ridgway Road, Minneapolis 13, 
Minnesota. 


Honeywell 


H Aeronautical Division 





eo oy ees 


to the best of PA's and other seat-buying 
airline execs! Seats, like other custom-built 
products, could easily get a guy 
“lost in the woods” over involved specs, 
costs, weights, production schedules, 
design evaluations and other details not 
usually a problem in buying routine 
replacement items 
The best “way out” to find the exact 
airline seat you want is to call on TECO! 
Our new, modern plant is geared 
(better than any other) to build to individual 65 deg. and 29 v.d.c., power drain 1s 
specs, provide close engineering liaison, I amp. Operating temperature is —65 
service follow-through and prompt delivery ! to +250 deg. 
Fuirchild Engine & Airplane Co., 
Start saving time and money Western Branch, Stratos Division, Man 
now by writing TECO, Inc., hattan Beach, Calif. 
3210 Winona Ave., Burbank, Calif. 


Hydraulic Pump for 5,000 Psi. 


Successful operation of an advanced 
version of Model 66W Stratopower ait 
craft hydraulic pump for over 1,000 hi 
of cycling endurance at 5,000 psi. is 
reported for new design. Latest equip 
ment delivers approximately 7.5 gpm 
at 3,750 rpm, and is within onc quarter 
pound in weight of a standard pump 


IM CANADA: Railway & Power Engineering Corp., Lid., Montreal * miowest  seatria; George FE. Harris & Co., Wichit» 





ai? 
IN |= ORMATION 
e N 


<2 QUARCEL 


‘ 
— There have been HON [3s yCOMB 


some improved models 
made lately by EVE YBODY 3 
y YY rated for this flow at 3,000 psi thie 


DETROIT CONTROLS CORPORATION 1S TALKING ABOUT!! go ge ge 
CONTROL ENGINEERING UNIT teh bos triahans ead Deleanel Gan Mil-0-5606 oil at 160F and inlet pres 


560 PROVIDENCE HIGHWAY For information and help on heat protection problems sure sea_level Cv ling Was once pel 
NORWOOD, MASSACHUSETTS write: P.O. Box 2067, Senta Ana, Celif minute from full-flow pressure of 4,500 


psi. to non-flow at 5,000 psi Applic " 


Developers and Manufacturers —— . — —_— tions would include normal operating 
é eee Pitas Stabilizers raat ranges of 3,000-3,750 Tpm 

Navigation & Stabilisation Systems 6. Cf Watertown Division, New York Air 
anueees aaa Brake, Watertown, N. Y. 
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Official Phote U. $. Nevy 


unique dual-role radar guidance 


system by eeuwes 


Developed for U.S. Navy Bureau of Ordnance 


Twin Terrier Missile Launchers, shown in this official Navy photo on the 
after-deck of the USS Gyatt, give the world’s first guided missile 
destroyer an atomic-age weapons system equal in range, accuracy 

and striking power to that usually associated with a 45,000-ton ship. 


Key to this successful installation of the supersonic Terrier system 

in the close quarters of a destroyer is the unique new Reeves combined 
automatic missile radar guidance and fire control system, developed 
out of Reeves’ experience with previous successful Terrier installation 
‘firsts’ in the cruiser USS Boston and in the battleship USS Mississippi. 


While serving the dual role of automatic radar tracking and guidance 

for the Terriers, as well as fire control for the destroyer’s 3” and 5” guns, 
this new Reeves system is compact (as shown by inset 

photo above), has great range and precision, and is capable of 
self-monitoring. It requires few operating personnel. 


Here is yet another example of Reeves’ close and highly successful 
association with the U.S. Navy and other branches of the Armed Forces 
in many of the military electronics projects that have been 

or will be recorded as dramatic “‘firsts’”’ in their fields. Reeves research, 
engineering and unique precision manufacturing facilities 

are specifically geared to this pioneering tempo. 


RESEARCH end DEVELOPMENT ENGINEERS . . . find a rewarding career in Reeves’ expanding program 


in the helds of guidance, radar, automation, and computers. Positions available now at all levels. Write to 
Engineering, Personnel Dept., Reeves instrument Corp , Roosevelt Field, Garden City, Long Island, New York. 


REEVES INSTRUMENT CORPORATION 
A subsidiary of Dynamics Corporation of America 
215 East Sist Street, New York 28, New York 





heips Navy's 

first guided missile 
destroyer pack a 
battieship's wallop 





A STATEMENT OF FACT FROM MARQUARDT 


To Controls Engineers 


Ready for 


Advanced Projects 


Controls engineers — with a yen for advanced, creative 
projects—will find challenging employment opportuni- 
ties at Marquardt Aircraft. 

Why? Because, at Marquardt the time differential 
places the projects —and engineers working on them — 
years ahead, 

For example, take the controls problems that are of vital 
interest to the aircraft and missile industry — problems 
that are associated with turbojet engines operating in 
the Mach 2 range. 





Marquardt controls engineers solved many of these prob- 
lems more than five years ago when the company began 
flying ramjets at supersonic speeds. Today this ramjet 
knowledge is being applied to turbojets which are now 
advancing into higher supersonic speed ranges. 











Pneumatic, hydraulic, or electronics controls engineer, 
ready for advanced creative projects, are invited to 
explore the opportunities at Marquardt. Contact or send 
a personal resume to: Jim Dale, Professional Personnel, 
16555 Saticoy Street, Van Nuys, California. 


Marquardt siiew) c 


VAN NUYS, CALIFORNIA pI tam UTAH 
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Autopilot Features Magnetic Lock-on 


By Erwin J. Bulban 


New York—Globe Mk. 11 single 
ixis autopilot, featuring magnetic head 
ing course lock-on and anti-spiral sta- 
bility, will be available to lhghtplane 
owners in June for under $1,500 in- 
stalled. 

Unit is the second item in a 
of “building blocks” programmed by 
Globe Industries, Inc., Dayton, Ohio, 
which eventually will provide a fully 
iutomatic flight control system for busi 
ncss pilots, Initial unit in the system 
was Globe’s Gyro/Stabilizer Mk. I, the 
piral stability portion. Current owners 
f this unit can add the new 
portion, giving magnetic heading con 
trol, at a conversion cost of $725 

Globe Mk. II is currently CAA ap 
proved for Cessna 170, 172, 100 and 
182; Piper ‘T'ri-Pacer series approvals arc 
pending, the manufacturer reports 


SCTICS 


second 


Magnetic Compass 


Heart of the system ts a 
inmagnetic compass especially stabilized 
to reduce northerly turning error, Glob 
hose a magnetic Compass over a dirce 
tional gyro in order to make its Mk. I 
independent of the operator's existing 
istrumentation and also to avoid drift 
of a directional gyro. Ac 
compass is en 

behind — the 


pres swion 


haracteristics 
uracy of the magnetic 
mounting 


mage Compartment 


hanced — by 
APPA 

Purchaser 
panel indicator for 
the magnetic Compass as optional equip 


not vet 


can also get an instrument 
remote reading of 


nent; price of this item has 
cCH decided 

Command console, measuring four 
nches wide x 24-in. high x 24-in. deep 
lamps onto the airplane’s control wheel 
hub; optional mounting can be on the 


nstrument panel or on the ceiling 


Choice for Pilot 


Arrangement. of the controls provides 
the pilot with an option of using the 
Nik. Tl as a Gyro/Stabilizer or auto 
pilot with heading sense and memory 
lo use as a Gyro/Stabilizer, the func 
switch (on left of console) 1s 
turned to “GS” and the push-pull con 
trol is operated to engage the unit 
Warm-up time for this portion of the 
vstem is two seconds. Stabilized turns 
it a rate of up to three degrees per 
ccond are possible by turning the tim 
turn knob the nght of the console 

The remote compass indicator is ac 
tivated alone by moving the switch on 


tion 


AVIATION WEEK, April 22, 1957 


— 


MAJOR COMPONENTS of Globe Mk. Il, foreground, left to right 


remote compass indicator (optional), servo actuator and rate gyro 


ere 
command console, 
\t top is heading 


lockmagnetic compass and signal amplifier assembly. 


MECHANISM of magnetic heading lock assembly is detailed with cover plates removed 
left to right: magnetic compass; heading lock servo having two Globe miniature precision 


motors, compass feedback system and transmitter for optional compass indicators; error 


signal amplifier. 


the left to “STBY”, 
the unit. After this is 
is locked heading 
following procedure 

© Engage the system with the push-pull 
control. 

© Adjust trim-turn knob for 
flight on the desired heading 


without engaging 
done, the system 


onto a with the 


straight 


© After 60-sec, warm-up, move the head 
ing trim switch, at bottom center, to 
ward the off-centered needle 
¢ Turn function knob to “Il 
When used in conjunction with th 
Gvro/Stabilizer, function knob is moved 
to “STBY” after 
After the magneti 


nit cugagecs 


heading 





“NEW LOOK” IN PASSENGER ADDRESS AMPLIFIERS 
—THE NEW LIGHTWEIGHT. BENDIX AMA-10A 


Completely Transistorized, Modular Construction, 


Unmatched Efficiency; Greater Flexibility 


\ new concept in) passenger address 
amplifier design, the lightweight Bendix 
AMA-IOA is brand-new all the way 
through. Now completely transistorized, 
its new licht weight and modular con- 
truction are ideally suited for atreraft 
where weight, space and power require- 
ments are important considerations. At 
the same time, the AMA-10A provides a 
deuree of flexibility and efheiency un- 
attainable with other equipment 
Bendix *— whose products and equip- 
ment employ more than a million tran- 
sistors annually—now utilizes its vast 
experience and practical know-how to 


produce this new, lightweight, high- 
reliability amplifier system 

Since tubes are completely eliminated, 
there are none to jar loose; no need for 
shock-mounting. ¢ Jperation, for all prac- 


Relia- 


bility and over-all efficiency reach an all- 


tical purposes, is instantaneous 


time high 

Modular construction permits “custom- 
ized” audio system installation for any 
aircraft. The system is completely flexible 
Five plug-in module amplifiers produce 
10 watts output each—a total of 50 
watts. Individual controls are provided 
for each module to compensate for dif- 


Bendix Radio Division 


ferences in ambient noise levels within 
the airplane under all in-flight or on-the 
ground conditions. It provides power 
only as required 

Weight: only 6 pounds. Size: short 
LSATR case. For complete specifications 
write Bendix Radio, Aviation Electroni 
Products, Baltimore 4, Maryland. Or 
West Coast 10500 Magnolia Blvd., 
N. Hollywood, Calif.; export—Bendix 
International Division, 205 East 42nd 
Street, New York 17, N.Y.; Canada 
Computing Devices of Canada Limited, 
P.O. Box 508. Ottawa, Ontario 


“TRADE MARK 


ENGINEERS: Becouse of our vast expansion 
program, several career opportunities are now 
available in the design and development of 
commercial aviation electronic products. We 
invite your inquiry 


mdi” 








COMMAND CONSOLE is mounted in cock- 
pit. Function selector switch (left), heading 
trim togglemeter and toggle switch (center) 
and trim control for stable turns (right). 


unit, it is retamed until the 
over-rides it He 


ito the 
pilot changes of 
changes heading by pushing the head- 
ing-trim switch to either the left or 
right, the airplane changing course at 
1 rate of one degree per second; for 
three-degree rate of turn, he puts the 
unit on “STBY” and rotates the trim- 
tum control in the direction desired. 

Heading retention is accomplished 
by photo-clectric pickoffs in the com- 
pass, which sense changes, amplify these 
error signals and feed them to a servo, 
which in turn induces a signal in the 
Gyro/Stabilizer system, correcting rud- 
der. 


Hunting Clan Orders 
DC-6As to Use in Africa 


London—I'wo Douglas DC-6A Lift- 
masters have been ordered by Hunting- 
Clan Air Transport at a cost of $3.3 mil- 
lion with spares, for delivery in 1958. 

lhe independent airline disclosed at 
the same time that it has sold to Ice 
landair the two Viscounts which have 
heen standing idle at London Airport 
ince the government refused permis 
sion several months ago for the airline 
to use them on “colonial coach” service 
to Africa. Hunting Clan also has sought 
to buy Central African Airwavs without 

HCcCCSS 

The Douglas aircraft will be 
pnmarily on all-freight service between 
Britain and Africa, replacing York air 


used 


‘ ‘ 
U.S. Group Backs 
. . 
Brazil Lightplane 
Rio de Janeiro—I wo Brazilian stat 
owned companies are combining forces 
to produce a diversified line of light 
aircraft with financial support from 
private U. §. business sources The 
American group is interested in back 
ing the venture by supplying $1.5 
million in equipment, provided the 
Brazilian firms production plans are ap 
proved by their country’s air force and 
its equivalent of the U.S. Civil Acro 
nautics Board. 


Smart 


Buyers 


From 


Sears... 


\ four-place lightplatr for aw tani 
and business plane use, resembling 
Cessna designs is being readied for pro 
duction by the companies 

One of the firms, OMAREAL, ts 
now producing a two-place trainer, the 
Paulistinha, Brazil's air force reportedh 
has ordered 20 and may purchase add 
tional Paulistinhas Sociedade Con 
structora Acronautica Neiva Ltda., the 
other manufacturer, is completing pro 
totypes of two and four-place aircraft 
Ihe Brazilian air force has ordered two 
prototypes of a tandem-seat high-wing 
haison/observation plane from the com 


pany 





CHOOSE AIRWORK=—94 ENGINES 





Sears demand both quality and service after the 
sale. They find Airwork delivers both. 


NOW NATIONWIDE SERVICE! 


If you should ever have a warranty problem with any Airwork over- 
hauled Pratt & Whitney Aircraft engine or its accessories while away 
from home base, contact the nearest P&WA Authorized Distributor, 


who will take care of you for us. 


raft now used 





Executive Turboprop 

Los Angeles—On Mark Engineering 
Co., Van Nuys, Calif., will soon unveil 
an adaptation of the Douglas B-26 to a 
pressurized, turboprop executive trans 
port. Airplane will have almost wholly 
new cylindrical fuselage, reworked wings. 
Tail assembly will retain original con- 
figuration. Probable powerplant is Alli- 
son 501D, with Aeroproducts propeller. 


YOU'RE SAFER WITH AIRWORK OVERHAULED ENGINES 


Airwork 


CORPORATION 
Millville, New Jersey 


CLEVELAND 
ATLANTA > MIAMI + NEWARK 
ALEXANDRIA 
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mew symechro 


e 250 hour life at 400°F. 

e Unprecedented — 65°F to +400°F operating 
temperature range. 

e Unique lubrication method. 


e Special alloy for electrical connections. 


Type 11-4133-01 is a size 11 torque transmitter syn- 
chro with 115V 400 cycle input. Accuracy is +15’, null 
voltage 175 mv, stator output 90 volts and phase shift 
6.5°. Impedances are 2p 9=315+J1590, 2g = 290 
+J773 and ZRgg= 520+ J 286. 


This is another Oster “first.” Write for further in- 
formation today. 
Engineers for Advanced Projects 
Interesting, oaried work on designing 


transistor circuits and servo mechanisms. Contact 
Mr. Zelazo, Director of Research, in confidence. 


MANUFACTURING CO. 
Your Rotating Equipment Specialist 


fobs 


Avionic Division 
Racine, Wisconsin 


Other products include actuators, servos, AC drive motors, servo 
mechanism assemblies, DC motors, motor-gear-trains, fast re- 
sponse resolvers, servo torque units, reference and tachometer 
generators and motor driven blower and fan assemblies. 





PRIVATE AIRPORT near Dallas 


lex 


will have 4,500 ft. hard surface runway 


Dallas Businessmen Building 
$2.3 Million Private Airport 


Dallas—\ new, $2.3 million private 
urport is under construction near here, 
designed to handle the imecreasing vol 
ume of executive flying in Dallas area 

Ihe new field is on a 400 acre tract 
in Addison, about 15 mi. north of 
downtown Dallas. It will be ready for 
flight operations about June 1, and all 
construction will be completed — by 


July | 


Directors of the urport Company im 
John Murchison, W. ‘TT. Over 
ton, ‘Toddie Lee Wynne, Jr, W. D 
De Sanders and James |. De 
The group is currently selling a $300 


clude 


I OAC he 


HOO issue of convertible debentures to 


cover part of the $1,291,000 cost 

A survey of the Dallas 
i total of S73 active 
craft 


nom-auline an 





red show , 


\ major selling pomt tor the new 
ficld im the view of the airport's man 
agement is that it is more convenient 
to north Dallas than Red Bird Airport, 
the municipal airfield for executive use 
located in the southwest part of Dallas 
\ company survey shows that the mua 
jority of executive aicraft users live 1 
north Dallas 

Present 
1 +,500-ft. hard surface runway designed 
te handle aircraft up to 
\ ithin hiv VcurTs, the reinmway will be 
extended another 1,000 ft, ‘The airport 
vstem of hard surface 
\ 3,200 
1 second run 


construction pl ms mchuck 


1 Convair Lanet 


lso wall have a 
taxiways and parking ramps 
tt. turf strip 
vay 
The 
measunng 45 
cady 
estaurant 


\ ill pros ick 


$50.000 


building 
will include a 


terminal 
x 106 ft 
room, ofhees, lounges, and a 
will 

miuncation 
truck 

\ terminal VOR will provide assist 
Addison, and in 
urcraft movements 
control tower 


have two-way radio 


with the 


lermimal 
urport’s fuel 


mee m approaches at 


1 vear or so, when 
reach 2.000 
vill be built 

Aircraft servicing will be handled by 
Dal-Tex Aviation 


which will have 


i month, a 


lon il ( Cssila at tler, 
its own hangar and 
Associated Radio Corp, will 


showroom 


Static “Jestiug MADE EASY 
WITH ACCURATE RESULTS::- 
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% The Hydraulic Load Maintainer is capable of receiving a con- 
stant hydraulic pressure supply and redistributing it to ten separate 
outlet channels. In this operation each channel may have its own 
specified pressure. The unit allows all ten pressures to be increased 
or decreased simultaneously and in exactly the same ratio. Each 
pressure channel is self regulating and AUTOMATICALLY ADJUSTS 


TO LOAD DEMAND. 


Two or more units may be coupled together. This feature makes it 
possible to provide as many different and perfectly synchronized 
pressures as the air frame and air craft components to be tested 
demand. An easily read scale and pointer indicates the percentage 
of maximum preset pressures being delivered. 


This unit which can be bought or leased, has 
found ready acceptance in the aircraft and re- 
Jated industries. Write for brochure giving full 
details of construction together with operating 
features. Find out how valuable this unit can be 


in your service. 


MARGINATOR COMPANY 


1121 West Magnolia, Burbank, California 





Revised Howard Has 150 Mph. TAS 


Modified Howard DGA-I5P floatplanes have metallized fuselage, extra cargo door and 
True airspeed of 150 mph. is claimed by modification 


seating capacity increased to six, 
Package plans for 


firm, Jobmaster Co., Seattle, Wash., using 700% power at 7,000 ft. 
reworking standard airplanes runs from less than $20,000 to over $25,000. 


Corp. will also use the Delhi-Taylor 
facility 

Collins and Delhi-Taylor hangars 
will be cantilevered structures providing 
a 120 x 160 ft. open arca which will be 


30 ft. high. At the rear of each hangar 


have a similar facility for radio work 

Collins Radio Co. and Delhi-lavlor 
Oil Company have cach contracted for 
cparate hangars for their executive 
flight operations. Murchison Brothers 


md Union Chemical and Materials 


is a 40 x 160-ft. two-story arca for shops 
storage and office space. Addison An 
port also will have 150 ‘T-hangars 


Industrial Exhibits 
Aid Airplane Sales 


Proof that industrial trade shows ar 
a major source of business aircraft sale: 
contacts is provided in Beech Aircraft 
Corp.'s recent experience with its 
exhibit at the American Road Build 
ers Assn. show in Chicago 

Three aircraft cabin mockups and a 
full-size complete Beech Bonanza, plus 
a styling display, highlighted the com 
pany’s floor exhibit at the International 
Amphitheatre. A 35-ft. semi-trailer and 
a 14-ton track moved the major portion 
of the display, the Bonanza being flown 
to Chicago, where it was disassembled 
taken to the Amphitheatre and reas 
sembled. ‘Ten Beech personnel, includ 
ing distributor people, manned the dis 
play, surrounded by exhibits of light 
and heavy carth moving and construc 
tion equipment 

Ther comment: “We feel that ou 
participation was extremely worth 
while.” Of the approximately 50,000 
people attending the ARBA show, the 
majority visited the Beech display and 
its representatives obtained the name: 





You save 
two thirds 
the time... 


ELEANOR AFANASIEF USES 
A ROBINSON... 


Seen at McClellan Air Force Base, Eleanor 
is wiring an R-4360 engine — the type used 
on the B-36, B-50 and C-124 Globemasters. 
Her wire twister is a Robinson model M80 
with the exclusive diagonal jaw design. 


A three way tool — twister, cutter, plier — 
the $18.50 Robinson product is at home on 
the production line or in the shop where it 
adapts to bench work on radio, radar equip- 
ment, magnetos, carburetors and instruments, 
Fully descriptive literature is available from 
the manufacturer. 


NAME IN WIRE 
Write te Ralph C. Robinson Company, Dept. W., Box 3494, 2516 Crosby 


TWISTERS 


...when you 
safety wire 
with a 


ROBINSON 





WIRE TWISTER 


Way, North Sacramento 15, California 
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Chop weight, get thinner sections 


with Alcoa high-strength castings 


Reduced weight and higher strength 
are now casting realities. Thinner 
sections, lighter parts are now possi- 
ble. Castings can be stressed to new 
limits. Alcoa’s new high-strength pro- 
cess guarantees you high properties. 

Formerly, the properties of a cast- 
ing were based on separately cast test 
bars. In design and application, a 
casting factor had to be applied to 
reduce these properties. With Alcoa's 
new high-strength casting method, 
properties are based on bars cut right 
from the casting itself. No reducing 


Front Casting 

Average 43.2 
Maximum “4 
Minimum 

Tests—8 from 8 production runs 


Back Casting 

Average 

Maximum 

Minimum 

Tests—22 from 12 production runs 


Minimum Requwed 





Important missile structural castings for Douglas. Alcoa’s high-strength casting 
process and alloy A356-T61 give them some of the highest properties ever cast. 
Here are the properties obtained on test bars cut from the castings. 


Tensile, ksi 


necessary. And, best of all, the guar- 
anteed properties are in a// the cast- 
ings in the run... consistent, guar- 
anteed, high properties in castings 
for aircraft structural parts 

New carefully controlled foundry 
practice and improved alloys are the 
developments responsible. The alloys 
are A356 and C355. These are the 
same composition and meet specifi- 
cations for familiar alloys 356 and 
355, with one difference: Impurities 
are controlled to a new minimum. 
Iron content, for example, is held to 


Yield, ksi 


Elongation, % 
1 7 
4.1 

ws 6.7 








0.2% in the improved alloys. Such 
seemingly minor changes make a 
whale of a difference. 

Equally careful control in all steps 
of the foundry process, plus several 
new Alcoa developments in aluminum 
foundry techniques, is also vital in 
making these high-strength castings. 

High-strength castings can be made 
in sand or plaster molds. . . some- 
times in permanent molds, Alcoa's 
standard guarantee of properties for 
alloy A356-T61 is 38,000 psi tensile, 
28,000 psi yield, and 5% elongation. 
Occasionally, because of complex 
shapes and designs, high strength can 
be furnished only in certain areas of 
the casting. But, by working closely 
with the designer, Alcoa can usually 
put the high strength right where 
it’s needed, 

Your Alcoa sales engineer has the 
facts on this new process. Let him 
work with you in obtaining castings 
with high properties—properties that 
don’t have to be reduced in appli- 
cation. Aluminum Company of 
America, 1800-D Alcoa Building, 
Pittsburgh 19, Pennsylvania. 


ay THOS ALCOA HOUR 
Femecct tivt Oeeme 
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Your Guide to the Best in Aluminum Value 











ENGINEERS’ QUESTIONS AT VOUGHT 


“Old Indestructible” Paid a 
$3 Million Dividend in Data 


When a missile can be flown... recovered .. . and 
flown again, it becomes an acquaintance. When a 
single Regulus I missile came home 15 times, it got 
a name. 

“Old Indestructible”’ began her career by return- 
ing flight test information to Vought engineers. The 
missile gave the acid test to new launching meth- 
ods, guidance principles, performance maximums 
and telemetering channels. Three flights, and the 
bird had paid for herself in fat data installments. 

When the missile had been picked clean by 
Vought reliability and systems men, she joined the 
Navy. Fleet submariners and surface seamen were 
ready to operate Regulus as a target drone and 
nuclear weapon. Old Indestructible was chosen to 
teach them. 

The missile qualified six Navy teams in Regulus 


tactics, logistics and maintenance. Repeated launch- 
ings at 70,000 pounds thrust stretched her airframe. 
Flight and ground-run time on some components 
mounted above 1,000 hours. Operationally, how- 
ever, the missile was sound when time came for her 
16th and final flight, a shipboard launching in a 
simulated nuclear attack. 

Thanks to Old Indestructible’s dogged return- 
ability, Vought engineers could design its reliabil- 
ity standards into every Navy-bound Regulus. Re- 
sults were unprecedented. With the Fleet, Regulus 
I has completed its 500th successful flight with out- 
standing on-target success probability. 

Today, Vought missile men are using the recov- 
ery concept to foolproof a mightier missile. Their 
Regulus II has completed 13 flights to date. Signif- 
icantly, six of these hights were made by one missile. 


Package Designer for Electronic Equipment. 
Mechanical or Electrical Engineer to design the 
package and structure of stabilization systems 
antennas and other high reliability electronic 
equipment. Requires engineering degree or equiv 
alent. Related experience desirable 


r. Srv el) ea: 


Propulsion Engineer. Graduate ME. or A E 
with up to 3 years technical experience in related 
fields for analytical work in Propulsion. Oppor 
tunity to learn following systems: advanced 
power plants, heat transfer, thermodynamics 

fluid dynamics (compressible and incompressible) 
Determination of installed performance of 
engines, fuel systems, air conditioners, APU s, etc 

provides opportunity for technical coordination 
and liaison with engine and equipment manu 
tacturers 


CHANCE 


Guidance Engineer. Develop and design radar, 
magnetic, inertial infrared, animal and other 
guidance and recognition systems beyond present 
state of art. Requires ingenuity and analytical 
ability, with degree and experience in develop 
ment engineering or physics 


OPENINGS FOR ENGINEERS 


Senior Propulsion Engineer. Requires degree 
plus minimum of 4 years experience with super 
sonic inlets and internal compressible flow Up 
to-date knowledge of induction and exheust 
tield. mature judgment and know how required 
Willing to learn installed power plant perform 
ance analysis and interested progressing into 


analysis of other propulsion systems 


Your income goes further in Dallas 
No state income tax. No local or state 
sales taxes. Low school and property 
taxes, and a favorable cost of living 
That's Dallas 
better living 


where tax savings mean 


OUGHT ALZRCRAKT 


4/NCORPORATE DO 


To arrange for a personal interview, or for a prompt report 
on these or other current openings, return coupon to Mr. ©. A. Beso 


Supervisor Engineering Personnel 
Chance Vought Aircraft 


Dallas, Texas 


DALLAS, 


TEX AS 


I am interested in a detailed report ( ) personal interview ( 


on opening tor 


Name 


Address 


(‘ity and State 








.. flight 
tested 
millions 
of miles 
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Flight tested by millions of rugged air miles flown by the finest commercial 
and military aircraft. Pastushin Fluid-Tight Rivets automatically seal them- 
selves when they are driven, without the use of conventional sealants. 
Sealing is accomplished by the use of a soft aluminum sleeve which 
extrudes into any wall cavity as the rivet is being driven. 
Pastushin Rivets are available for immediate delivery—Here is just a 


partial list of users: 

AMERICAN AINKLINES, INC. NORTHEAST AIRLINES, INC 
BRANIFF AIRWAYS, INC. PAN AM WORLD AIRWAYS, INC. 
CALIFORNIA EASTERN AVIATION, INC. SABENA BELGIAN WORLD AIRLINES 
CANADIAN PACIFIC AINLINES, LTD. SCANDINAVIAN AIRLINES SYSTEM 
CAPITAL AIKLINES, INC. SLICK AIRWAYS, INC, 

DELTA AIR LINES TRANS-CANADA AIR LINES 
EASTERN AIR LINES, INC, TRANSOCEAN AIRLINES 

PACIFIC SOUTHWEST AIRLINES UNITED AIR LINES, INC. 

JAPAN AIR LINES WESTERN AIR LINES, INC, 

KLM ROYAL DUTCH AIRLINES USAF INSTALLATIONS 

NATIONAL AIRLINES, INC. USNAS INSTALLATIONS 


Pree 


Pastushin Fluid-Tight Jacketed Rivets are 


7 
| available for use with automatic machines and 
1 for installation where hand-driven equipment 
| is required. Both types give absolute Fluid- 
Tight construction. The Pastushin Repair Kit is 


available for field applications. Ask for Bulletin 


be eee eed ~PA-3, which gives full instructions for its use. 


| 





EF} 











| 


Write for Slug Rivet catalog P1-5 and No. PA-3 
for details on the Pastushin Repair Kit. 


PASTUSHEN INDUSTRIES, INC. 


$651 WEST CENTURY BOULEVARD, LOS ANGELES, CALIFORNIA 
Affiliate Companies 
PASTUSHIN AVIATION CORP., HAWAIIAN AIRMOTIVE, LTD., 


Los Angeles, California Honolulu, Hawaii 
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of several hundred good prospects, and 
actually talked to several thousand 
visitors. 

Since the construction and petroleum 
industries are two major business plane 
markets, Beech plans further participa- 
tion in their major shows. It was the 
first time the company had sect up a 
display at a roadbuilder’s show; it had 
previously been represented at the In 
ternational Petroleum Exposition at 
Tulsa, Okla, held every four vears. A 
Beech spokesman states that in all 
probability the company will cover both 
shows in the future. 


PRIVATE LINES 


Colonial Skimmer amphibian num 
ber 18 has been delivered to Surinam 
Timber Development Co., Dutch 
Guiana, for business flying operation 





Republic Steel Corp., ordered its 
second Howard Super Ventura execu 
tive transport; the 21st of the type sold 
by the San Antonio, ‘Tex., conversion 
firm. Republic Steels’s second planc 
will have weather radar, Sperry A-12 
auto pilot and Bendix and Collins navi 
gation and communications gear 


Cash prize of $300 plus a trophy will 
be given for best antique airplane flown 
in to Reading Aviation Service's eighth 
annual maintenance and operations 
meeting, Reading, Pa., Municipal Air 
port, June 1. Cash prizes and awards 
will also be given to best-in-class current 
business planes to attend the mecting 


First Edgar Percival E.P. 9 agricul 
tural airplane sold in Europe has been 
ordered by Emest Ludt K. G., Harten 
holm, Germany, which will use it pr 
marily for spraying fruit crops. 


Soviet-designed STOL, engineered by 
Oleg Antonov, 1s reported to be ca 
pable of taking off from and landing 
on unprepared strips of 200-ft. length, 
has a speed range of 21.7 mph. to 
124.2 mph. Named the “Bee”, the 
new Antonov STOL is especially de 
signed for novice pilots 


Tally to March 8th of Bell Model 47 
helicopter production since it received 
CAA type certification 11 years ago 
shows that the company has turned 
out 1,804 of the rotary wing aircraft 
as of that date, with 1,082 going to 
military services. Of the total 382 
were manufactured in Buffalo, N. Y.: 
1,422 were built in Bell Helicopter 
Corp.'s Ft. Worth, Tex., plant. 


Aircraft sales and brokerage firm, cov 
ering leasing and financing, has been 
formed by Gordon D. Brown at 521 
Fifth Ave., New York 17, N. Y 
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German Design Mounts Propeller in Tail 


Bonn, Germany—Novel —two-place 
power glider/private plane designed to 
sell for $5,000-$6,000 has been suc 
cessfully flight tested by Rhein-West 
Flug Fischer & Co., Porz-Westhofen. 
Several models, with various power 
plants, including a light gas turbine, 
are projected. Initial production plans 
call for output of 50 aircraft, most 
of which have been sold, the maker 
reports. 

Outstanding feature of the RW-3 is 
tail mounting of its Porsche engine, 
which drives a pusher propeller located 
in a gap in the fin. Purpose of this 
novel installation is to reduce turbu 
lence associated with a normal nose- 
mounted propeller. Enhanced visibility 
from the cockpit is another feature. 
When the RW-3 is used for gliding, 
the propeller is rotated to a vertical 
position in the fin slot, reducing drag 

lug Fischer plan to offer two models 
of the RW 3 
© A-2 with wingspan of 49.2 ft. pow- 
cred by a 65-hp. or 100-hp. Porsche, with 
range of 560 mi. and 345 mi. respec 
tively. Sea level cruise speed would be 
123 mph. with 65 hp.; 143 with 100 hp. 
Fuel capacity is 15.8 gal. 
© A-3 with 32.5-ft. span, with range of 
1,180 mi, with 65-hp. and 890 mi. with 
100 hp. Sea level cruise speeds are esti 
mated at 124 mph. and 144 mph. 
spectively. Additional range is possible 
because of installation of tip tanks of 
15.8-gal. capacity each replacing the de 
leted wingtip sections. 

Porsche is currently developing a 130 
hp engine which Flug Fischer will test 
in the RW-3. Another project calls for 
installation of a gas turbine of approxi- 
mately 550 Ib. thrust. 

Basic construction comprises welded SPACE IN FIN accommodates propeller. Either 65 or 100 hp. engine is also tail mounted 
steel fuselage, plastic covered. Wings 
are single-spar makeup, with metal spars 
Seating is tandem with dual controls, . 
the rear seat slightly above front posi Fischer RW-3 
tion, both occupants viewing one instru 
ment panel up front aW-3 A-2 RW-3 A-3 

Landing gear is retractable tricycle, Pewersient Perched 65 hp. 100 hp 65 hp. 100 hp. 
mechanically operated by a hand lever. Spen 49.2 ft. 49.2% 32.8 ft. 32.8 ff. 
Main wheels are fitted with independ Length 24.3 ft. 24.3 f. 24.3% 24.3 fr. 
cnt brakes. Height 6.9 f. 6.9" 6.9 6.9% 

. ' Fuel capacity 15.8 gol. 15.8 gel. 15.8 gol. 15.8 gel. 

Skids under the fusclage are pro Gagty weight 962 Ib. 982 Ib. $49 tb. 949 Ib. 
vided to take shock of emergency Meximum gross weight 1,434 Ib. 1,434 Ib. 1,434 Ib. 1,434 tb. 
wheels-up landings Vekoo® runt ss = a = yo fn 482 fh. 

Ihe RW 3 A-2 is designed for a ghice rate acell he aa 99.2 cai a 4 a pas. ei 
ratio of 1:22. Having a powerplant is Rate of climb’ 668 fpm. 1,200 fpm. 590 fpm. 1,100 fpm 
of considerable assistance in gliding Maximum speed (sea level) 130 mph. 150 mph. 132 mph. 153 mph 
work. since it obviates need for launch Cruise speed (sea level) 123 mph. 143 mph. 124 mph. 144 mph 
ing gear or a tow plane, although it docs a eee ——e a ns ee 
compromise optimum glider perform Peel consumption 3.1 gph. 4.4 gph. 3.1 gph. 4.4 ph 
ance to some extent Meximum range 560 mi. 345 mi. 1,180 mi. 890 mi. 

Builder estimates that the RW-3 Lending speed’ 39.2 mph. 39.2 mph 46.6 mph. 46.6 mph 














with a 65-hp. Porsche will cost just un 





der $4 per hour to operate on the basis Groce ele, wing tanhe tell, with ofiet ent. ee ey 
of 1,000 hr. annually. 
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Den Vest, Vest Aircrott & 
Finance Co., P O. Box 5306, 
Sky Ranch Airport, Denver, 
Coterode 


H. Werren Helledey, Stonneti 
and Holladay, 64) Washington 
Building, Arlingten Tewers, 
Arlington, Virginia 


Robert —. Weed, Newpert Air 
Park, Newpert, Bhede istend. 


EH. ‘Ted’ Telen, Notional 
Acre Soles Corp., Midweoy Air- 
port, Chicege, illinois 


John A ‘‘Jeck’’ Baumeon, 
Sente Menice Aviation, 3011 
Airport Avenue, Municipal Air 
port, Senta Monica, Califernia. 


a» Gi ae 


W. H. Bill’ Buchonon, Seles Peter Groves, Southern Ohio 
' 


Manager, Johnson Air interests, 


Inc., Horlick- Racine Airport, — Airport, Vendelie, 
+ 


Racine, Wisconsin. e. 


‘Sime’ Bertolet, . 
ing Avietion Service, inc., 
Municipal Airport, Reading, 
Pennsylvenia. 


Wynn Cronie, Minnesete Air 
motive, inc., Minneapelis-S+ 
Poul internetienel Airpert, 


ii Mi 
‘ 





Louis Mumphreville, Executive 
Aircraft Corporation, Municipal 
Airport, Pentiec, Michigen. 


H. leibes Wheeler, Buflele Acre. 
nevticel Cerperetion, tufele 
Municipel Airport, Bufleie, New 
York. 


Nermen Hofimen, West Texos 
Flying Service, Midiond Air- 
pert, Ber 82, Midiend, Texas. 


W. 0. Maddox, Aere South 
ern Corp., 60! Nerth Brood 
wey. Nashville, Tennessee 


Herre! Bellemy, | 8. Smith lucien M. Taillec, Trans-Aire Jack Grees. Northern Aircraft 
Aircratt Corp., Miami interne- Corporation, Pan-Air Building, Co., Internationa! Terminal 
tiene! Airport, Miomi, Fieride. New Orleans Airport, New Or- Building, International Airport, 


loons, 


Ockiend, Colifernic. 


NATION-WIDE SALES and 


Atro 


Victor “'Vic’’ Bruce, tndien- 
epolis Executive Aircraft Corp., 
Indianapolis Municipal Airport, 





Jonn $. Brown, Brown Acre 
Corp., 3300 Love Fieia Drive, 
Datla, Tex 


Mon ®. Brand, Aere 
monde: Dist. (Downte: ce 
pork), Honger 3, Municipal 
Airport, Tulse, Oklehome. 


% 
©. 6. Collen, Feirfex Aviation, 
inc., 3301 Feirfax Treficwey, 
Feirtex Airport, Kenses City, 
Kenmes. 


Robert M. Brown, Commeonder 
Seles Compeny, Termine! 
Building, Internetional Airpert, 
Sen Antonio, Texas. 


SERVICE 


COMPANY 
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HERE IS A NEW 
TWIST 


MR. MANAGER 
OF 
TECHNICAL 


| PERSONNEL 
SEND YOUR RESUME 


1 WITH CONFIDENCE TO US 
- — fa 





SUB-CONTRACTING YOUR 
systEw sThoie's TO U R C 
1S 2 WISE SQ.UTIOM TO AN 
ENGINEERING “sane ‘POWER 


\ 


OUR EXPERIENCE IN v4 FELDS OF 


INERTIAL GUIQANGE 
\DRONE 
FORMATION 
CONTROL 


BALLISTICS 


----SYSTEMS 
ANYLYSIS 


APPLIED 
PHYSICS 


ALLOWS JS TO OUTPERFORM 
MANY LARGE COMPANIES IN 
BOTH QUALITY AND SPEED 


URC iS ORGANIZED TO 


HANDLE LARGE AND SMALL 


STUDY 
CONTRACTS 


IN A MANNER REQUIRING A 
MINIMUM OF LIAISON WORK 
ON YOUR PART 


WRITE 

JNIVERSITY- RE SEARCH 
CONSULTANTS 

8147 DELMAR BLVD 
ST LOUIS 24,MISSOURI 
PHONE PARKview 5-2/10 
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USAF Contracts 


Following is a list of unclassified con 
5 
- 
tracts for $25,000 and over as released 


by Air Force Contracting Offices 
AMC, WRIGHT-PATTERSON AIK FORCE 
BASE, Ohio 

AVCO Manufacturing Corp... Ly 

50 Main St, Stratford, Conn 

engines, Air 0503, (PR Teese 
$1. 686.016 

Continental Aviation & Engineering Corp. 

700 Kercheval \ve Detroit Mich 
J69-T-17 engines, AlJ3409, (PR 669646 
T2G17Q), $255,704 

Motorola, Inc., 2710 No. tlyte 
Chicago 14, 1 ator, azimuth 
1P-254/ APS, 156 ea sychrontizer 
\PS-64, 6° ea position mark gene 
AN AWA-2 21 ea (PR TOO9IK, 42051€ 
7178 TO4U619, TOSS), $1,246,078 

rt lc Manufacturing Ce. of Arizona 
arrett Corp Sky Harber \irport 
téth St Phoenix, Ariz., GiTCRS-82 


cans turteime OMmpressor (installations) 


oming 
hiseo 
TORRTO 


irn Ave 
& range 
SN-158 


ratotr 


Loiv ‘ 


102 Bo 


ommand), 141 ea ik 
Los 


(spears) (training 
I’ 635615Q), $2 
Sundatrand Machine Teel Ce., 
Aviation Div Rockford, Ol tranemi 
and governor assemblies (1-47 att 
(VR UK-6235738Q), $1,541,756 
Curtins-Wright Corp., Wood- Hi 
urtiss-Wright) Propeller Iriv 
a. a synchronizer assembly, 279 « 
(WH)-tO8 245-2), $903,627 
Minneapotis-Hones well Kegulateor fe 
2600 Ridgeway Rd., Minneapolis, Minn om 
of type MEt-1 automatic pilet 
parts, special tools nd data 


Sundstrand 
sion 
raft) 


ponents 
tem, spare 
F-101A aireraft, (PR 709790 Ame 
1 and 2), $4,393.47 

Minneapolia-Hone, well 
600 Ridgeway Rad., Minneapolis, Minn om 
of type MA-4 automatic pilot sys 
parts, special tools and dat 
1S) RE -86 tlreraft (PR TOOTo4 & Vmend 
ments | and ), $659, 808 

The W. L. Maxson Corp., 160 Weert t4t! 
st New York |! N y 
biles, PN R-55568, K-4 computer, 45 ea 
anxsermibiles P/N H-5709% K-4 
ar trane 7 /™ 


neiment 
Kegulater fe 


ponents 
tem spare 


amplifier inser 
omputer 
omputer ‘Ss ef” alt 
13-54160, K-4 computer, 48 «a can 
72), $815.70 

Weston Electrical tastrament Corp fla 
Frelinghuysen Ave Newark [ .. J ined 
ator 11-351 A/ARN or 119-387/AR> 
13 em Ay PR-2258%3, MA-598506 
7251, OC-691951, MIPR R-56-747-3" 
\me ar Is nt 1, R-56-842-186-AIUR) 
oo 

Kolleaman tnostrument Corp At 
Ave EKimhuret, N ‘ CoTTD ppaa Me 
sutomatic type MD-1, 42 «a 
blies, spare parts, (RFP Pk-¢ 
ele 966 

General Electric Co., 
sem City, N.Y omponents and spa 
for C¢ (*-4, A-5, MI)-4, MI?-1A 
fire control systems, (PR WR-4 
WR433523 1, WR427596 
TISZT9), $522,121 

The George W. Borg Corp., lbore !) 
So. Main St., Jamesville, W loop 
bly AS-313B/ARN-6, part of AUN-6 
ompass, a navigational aid used in practi- 
cally all USAF aircraft, antenna ven for 
thove Item. spare —— and data 
items: (PR 67079 MIPR hez-o% 
01-25, and Amendments | nel 
N5G-S41-188-Aer), $471,684 

Lear, tne., 110 Tonia Ave “ 
Ktapids, Mich indicator, attitude 
type MM-2 3.515 ea control 
pitch, type K-48, 2,036 ea t 
PEAT065 PEOT0654 
NER), $4,550,400 
Summers Gyroscope Co., 
Santa Monica, Callf., indicat« 
raote type MM 13245 on 

nd piteh, type K-41, 1,458 c# ‘ 

Ib, PE670854, VEETOGS4, MINK 
226-Aer), $4,531,811 

AiKescarch 


pares ars 


TOGI19) 


600 Main St 


radio 


MII'R 


Manufacturing 
zona, 402 So. 36th St., Phoer 
ors, pheumath type ME-6 
672989 and -1), $544,915 

Solar Aireraft €o., San Pie: 


turbine generator vet type 


| 








ELECTRONIC 
ENGINEERS 


fi 
Here is an excellent opportunity 
for a challenging career with 


Fairchild working on a new 
U.S. Air Force Missile 


Immediate openings exist for 


experienced and qualified elec- 
tronic engineering specialists in 
these challenging categories 


SERVO MECHANISM 
DESIGN 


ANTENNA 
DESIGN 


SYSTEMS 
DATA ANALYSIS 


RADIO COMMAND 


RADAR 
SYSTEMS ANALYSIS 


Write today to: 
CHIEF ENGINEER 
P.O. BOX 134 


a 
FAIRCHILD 


AIRCRAFT DIVISION © HAGERSTOWN 10, MARYLAND 


AU viStON OF FAIRCHILD ENGINE AND AIRPLANE CORPORATION 








GETTING AHEAD 


As an engineer, what is 
your purpose in your professional life? 


Are you concerned only with getting ahead of others? Or—are you more 
interested in getting ahead of yourself? 


Do you want to beat the records set by those with greater training or 
different experience than you possess? Or—do you want to make and 
break your own records? 


Our purpose at Sikorsky Aircraft is to develop and improve what we 
pioneered — helicopters — the world's most versatile means of trans- 
»ortation. During the few short years since the first meaningful helicopter 
Hight, Sikorsky engineers established many milestones in helicopter prog- 
ress. Even before each one was recorded, these same men were working 
with renewed effort to surpass their own achievements. 


If, as an engineer, you recognize and appreciate the challenge that 
exists in the future of rotary-wing aircraft, you know that Sikorsky Air- 
craft offers the variety of opportunities you need to be able to outstrip 
your yesterdays by your today. 


We would like to tell you more about our company. We hope, too, that you 
will reciprocate and give us the opportunity to evaluate you. You can do 
this by writing to Mr. Richard Auten at our Bridgeport Personnel Department. 


es, 


’ 


— 


— - Ey 
bg 


ONE OF THE Divisions OF 


UNITEO AIRCRAFT CORPORATION 


SIKORSKY AIRCRAFT 


BRIDGEPORT-STRATFORD, CONNECTICUT 


T-41M, 200 ea, data, (PR OC-690639Q), 
$2,049,279 

AlKesearch Manufacturing Co., Division 
of The Garrett Corp., 9851 Sepulveda Bivd., 
Los Angeles 43, Calif., drive assemblies, 
constant speed, pneumatic, type MC-1, 40 
ea., (PR PE694351), $720,000 

Summers Gyroscope Co., 2328 LKroadway, 
Santa Monica, Calif., indicator, direction 
gyroscope, type C5C, 1,467 ea., (PR PE670- 
623, MA718613, MA718614, OC705355, and 
OC705356), $1,056,240 

Kearfott Co. Inc., 1150 McBride Ave., 
Little Falls, N. J., indicator, master, 961 
ea.; directional control, 204 ea control, 
slaving, 200 ea.; (PR 635957), $2,356,241 

Kearfott Co., Inec., 1150 McBride Ave, 
Little Falls, N. J., amplifiers, servo, compo 
nent of J-4 compass, 728 ea.; control direc 
tional, component of J-4 compass, 734 ea. ; 
panel, control, component of J-4 compass, 
658 ea.: (RFP 635958), $1,808,082 

General Electric Co., Lynn, Mass., acqui- 
sition, manufacture, installation and reha- 
bilitation of facilities, (PR 6723056), $2,516, 
326 

North American Aviation, Inc., Air Force 
Plant Representative #42, Palmdale, Calif 
additional flight test facilities in support 
of F-10600 aircraft production, (PR 603778) 
$4,000,000 

Kepublic Aviation Corp., Farmingdale 
L. L, N. ¥., modification of F/RF-84F mo 
bile training units and procurement of addi 
tlonal trainers, (PR 656003), $487,566 

Air Products, Ine., Allentown, Pa., facili- 
tiles for the production of liquid oxygen, 
(PR 180635), $2,703,000 

Otis Elevater Coe., Electronk Div., 35 
Ryerson St Brooklyn 5, N. Y AN/APA- 
130) «interconnecting groups maintenance 
apare parts, engineering data, revisions to 
maintenance data, et (PR PH671166), 
S508, 486 

The 0. A. Sutton Corp., 1812 W. Second 
St.. Wichita, Kan., jettisonable fuel tanks 
for F-84F and F-102 aircraft (first articles) 
(PR 672519), $412,610 

Mar-Pak Corp., 1500 W. Jackson St 
Painesville, Ohio, reclamation and demili 
tarization of type 8-36 aircraft (PR 
641677, 641677-1, 647677-2), $478,734 

Continental Aviation & Engineering Corp., 
Detroit, Mich., acquisition, supply, design, 
manufacture construction rehabilitation 
and installation of facilities for the produc- 
tion of gas turbine compressors, (PR 673 
065), $1,500,000 

Canadian Commercial Corp., Washington 
D. (., L-20A airplanes and related supplies 
for the Dept. of the Army, 1 L-20A air 
plane for MDAP, (MPR R-56-618-TC, R-56 
619-TC'), $2,169,613 

General Dynamics Corp., Convair Div 
Air Force Plant #4, Fort Worth, Tex., addi 
tional facilities for H-58 program, (PR 
TOLI2Z1), $308,000 

Faton Manufacturing Co., Aircraft Div 
Battle Creek, Mich., acquisition, rehabilita 
tion and installation of machinery and 
equipment for the production of blades, 
(PR 603779), $1,500,000 

Douglas Aircraft Co., Ine., Tulsa, Okla 
facilities in support of C-132, (PR 565054) 
$6,745,000 

Heeling Airplane Co., Wichita, Kan fa 
ellities for K-52 aircraft production, (PR 
TOLITI8), $925,000 

Pacifie Airmotive Corp., 2940 N. Holly 
wood Way, Burbank, Calif.. IRAN mainte 
nance F-86A/E and F-86F type acft. (PR 
SM-536835, SM-536835-1 and SM-536836) 
$750,000 

Hayes Alireraft Corp., Birmingham, Ala 
IRAN of B-50 acft. and modification of 
B-50 acft. to the KB-50 configuration, (PR 
732805), $713,000 

Temeo Aircraft Corp., Greenville, Tex 
IRAN maintenance, fuel tank deseal and re 
seal and electronic modification of C-54 acft 
(PR SB-554258), $2,937,675 

Hayes Aireraft Corp., P. O. Box 2287 
Birmingham, Ala., IRAN and modification of 
RB/TB/WB/B-50 acft., (PR OC-705551 and 
(n*-666279), $400,000 

Collins Radio Co., Ine., Cedar Rapids 
lowa., vertical gyro, course indicator, steer 
ing computer with shock mount, F102n 
C-130A components, (PR 708067 and 708 
O6O7-1), $1,299,098 

Kaiser Aluminum and Chemical Corp., 
Lb. O. Box 749, Newark, Ohio, for operation 
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THE MID-CENTURY TRIUMPH IN AVIATION FABRICS! 


age: 


i 


obs 


HIGHLY STYLED, LIGHT IN WEIGHT, LONG-WEARING—WITH COMFORT WOVEN RIGHT IN! 


A revolutionary new concept in upholstery fabrics, Trilok* has been specifically designed to meet all the requirements of the 
aircraft industry for plane interiors. Engineered for a high degree of sound absorbency, and practical as it is beautiful... colorfast 
Trilok has unusual 3-dimensional textures that circulate air and give a soft, cushiony comfort. For a personal consultation, and 
complete information on Trilok, contact the Textile Division, United States Rubber, Rockefeller Center, New York 20, N. Y. 


"Patented & Copyrg 


US) United States Rubber 
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Republic Steel is the world’s largest producer of aircraft 
steels. And include guided missiles in aircraft. They are 
fast becoming a sizable steel consumer. 

Steels furnished to the aircraft industry are as different 
as night and day. Requirements may individually call for 
strength, heat-resistance, corrosion-resistance, wear-resist- 
ance, high strength-to-weight ratio, ductility—or any com- 
bination of these factors. 

One reason for Republic Steel's prominence in this field 
is that Republic makes a wide variety of the steels required. 
Another reason is its metallurgical service teams—fild, 
mill and laboratory metallurgists with years of experience 
gained through helping hundreds of designers and manu- 
facturers solve problems similar to yours. 

Now that the sound barrier has been passed and the next 
goal in sight is the “thermal thicket,”’ material selection 
becomes even more important. To date two materials, 
titanium alloys and stainless steel, best qualify to meet 
high skin temperatures resulting from aerodynamic heat. 
Republic produces both of these metals in billets, hot 
rolled and cold finished bars, plates, sheets, and strip. 

Republic Alloy Steels have played a prominent part in 
the development of operating and structural parts free from 
excess weight, yet tough and strong to withstand shock, 
impact, strain and vibration. 


Our metallurgists and engineers are always available to 
work with your own personnel in using these Republic 
products to best advantage. The service is obligation-free 
and confidential. Send us the coupon if you would like 
metallurgical assistance. 


TITANIUM IN THE BOSING 8-52 saves 400 pounds in gross weight. 
Jet engine pods for this history-making, global bomber are fabri- 
coated by Bell Aircraft Corporation from titanium supplied by 
Republic and other producers. Titanium was selected for this appli- 
cation because of its lightness, strength, and corrosion-resistance, 
lt offers the highest strength-to-weight ratio of construction metals. 
Titanium's extremely high corrosion-resistance makes it attractive 
for missile applications, such as fuel tanks. Nitric acid has little 
effect on tit it isi to the corrosive action of salt water 
and sea gir. Write for more facts. 








ALLOY STEEL IN THE NORTH AMERICAN F-100 landing~-geor struts 
provides strength, toughness, maximum resistance to fatigue. The 
struts are made by Bendix Product Division, Bendix Aviation Corpo- 
ration. Exacting requirements for inner and ovter cylinders resulted 
in the development of new grade of steel by Bendix and Republic 
metollurgists working in cooperation with North American engineers. 
This new steel, designated AMS 6427, was found ideal for applica- 
tion in the strength range of 220,000-240,000 psi. 1! maintains its 
great strength at wide temperature extremes. Republic metallurgists 
are available to help with your projects. 


STAINLESS STEEL HELPS SPEED ROCKET SLED to world's record of 1560 
miles an hour. The sled, designed and built by Convair Division of 
General Dynamics Corporation, is used in supersonic tests to evaluate 
the effect of rain erosion on aircraft and missile parts. The sled rides 
rails on slippers made of SAE 4130 Alloy Steel. Within each slipper 
(see photo inset) are stainless steel inserts, Type 321, of which 
Republic is a supplier. The inserts serve os a lubricant to reduce 
friction by shucking off metal particles at a temperature of 1500 F, 
The stainless inserts reduce friction so effectively that engineers no 
longer take if into account in calculations of sled performance 


REPUBLIC STEEL CORPORATION 
DEPT. C-3689 

3118 EAST 45TH STREET 

CLEVELAND 27, OHIO 

Please have a metallurgist call 

CL) Stainless 
Send more information on these Republic products 


ENDUERO® Stainless Steel Alloy Steel 


litanium [) Alloy 
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SPECIAL M — 


- feo VA weg! 
116 volt, 400 cycle, 3 phase 
output 





INVERTERS — 400-CYCLE OUTPUT 


Max De sig nec 
Input | Rated Output Altitude Approx Somes 
An example on the Type | Volts | Amps Volts Phase ating phy hs 

12128 275 | a | 6 | 35,000 | 2.2 | AN3496 
12126 27.5 | | 26 10 35,000 23 £1615 
32821 275 ; 215 20 50,000 
100 
100 
250 
250 
250 
250 
250 35,000 
250 | 35,000 
300 50,000 | - 
500 50,600 | AN-3533-1 


500 
750 50,000 AN 3534-1 


MG-93 | 27.5 | 115/200 
MG-54 | 27.5 115/200 
12142 } 115 
12143-1 115 
Y 12143-2 115 
*32B15 115 
3201 115 


32£00 | 115 


65,000 | £5134 
50,000 £5109 


35,000 £1617 


1750 50,000 53C6767 
1500 
1800 
ey | 90,000 | €n725 
2500 50,000 8 5386227 
2500 50,000 6 5386227 
2500 50,000 5 - 
2500 
2500 
2500 
3000 
2500 
3000 
2500 
3000 
. 3500 
We now offer a complete line of inverters from 6 VA to | 22827 | 77° | 7 | 119/200, a 
o ° P . . . . *These inverters have magnetic amplifier ‘static type voltage and frequency regulators 
5.000 VA, including advanced apecial-application units NOTE. D.C. Input Voltage shown is nominal value of 27.5 volts cut hastatatedend 
for 26 to 29 volt operation. Input amperes shown are rated at 27.5 volts input 


MG 61 d 115 


1518 ; 115 20,000 oa 


high-altitude and missile inverters | «:. mk 


32£03-3 115 
*32£03-8 | 15 
*MG-77 115/200 


: acd ; x 0,000 | ' 
As aircraft and missile performance continue to step up, an — ’ — 
. , . : 5 | 0,000 5 
Bendix Red Bank designers continue to lead the field in = —_—— — pace 
. ig « e | ) 50.000 § 

developing new, high-performance inverters and power | “®® | 7° — “ 2 


50,000 60 
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50.000 16 


! 

3 

l 

l 

3 

1 

3 

l 

3 

3 

1 

3 

3 

! 

e 3 

} 1 750 
complete line ry | MG-65 115/200 3 750 50,000 £52805-2 

1 

1 

3 

l 

j 

l 

! 

3 

l 

3 

l 

3 

! 

3 

l 

3 

l 

, 








und missile type power packages like the one shown above. 





If we don’t have an inverter to meet your specific needs, 
we ll design one, For full details, write RED BANK DIVISION, 
BENDIX AVIATION CORPORATION, EATONTOWN, NEW JERSEY. 

West Coast Sales & Service 11) £ Providencia Ave. Burbank. Calif 


Laport Sales & Service Bendix international Division, 205 £ 42nd St. New York 17. NY 
Canadian Distributor Aviation Electric Ltd, P.O Box 6102, Montreal, Quevec 








ind maintenance of _USAFDIEK torage 
site No. 4, Newark, Ohio, (PR 143225 and 
180753) $443,269 

The Kand Corp., Santa Monica, Calif, 
cilities for air defense system training 
program, (PR 6753170), $253,300 

Thempson Pred... tine., (Cleveland Ohio, 
nequisition, rehabilitation and installation 
of facilities for J-79 engine program, (PR 
#75132), $5,000,000 


Air Products, Inc.,. Emmaus, Pa facill- 
ties for the production of liquid oxygen, 
(VR 673169) 2.810.000 

The Tumpane Co., Inc., USAFDIER Stor- 
ume Site 7 Terre llaute Ind 
maintenance and operation of war reserve 
machine tool storage site, (PR 143203, PB- 
143203-1, 709270 and 709257), $756,028 

The Tumpane Co., I USAFDIER Stor- 

Site 6, Marietta, Ga services main 
tenance and operation of machine tool 
storage site, (PR 145245 and 180747), $1,- 
42,514 

William J. Graham & Son (dba), Graham 
Kdward = Ciary Air Field San 
Marcos, Tex., operation of an Army fixed 

ne primary pilot training progran cn 
GEU9ITE), £394,000 

Vacitie Airmotive Corp., 2940 N. Holly 
ood Way, Burbank, Calif, IRAN recondi 
tioning, modification and flight test. of C-47 
C-117 type aeft.. (PR SB-554269), $5,494 


Ser Vices 


\Viation 


Kutler Mfg. Co., 7100 EK. 13th St.. Kansas 
ity 26, Mo., first article-type L-6 oil ser 
ruck, spare parts, maintenance tools, (IK 
MP-56s8074 1 and -2, MI’-568165 and -1) 
$1,569,591 
Ltica-Bend Corp., 0500 Mound hid 
ttiea, Mich overhaul of J-47 GE-25/25A 
type a engines, CPR OO-720520), $3,692 
0 
Lockheed Aircraft Corp., Burbank, Cali! 
ONnnalssance supporting system for SAC 
nd TAC project Monticello I (Pho PM 
9U32). $1,859,400 
Southwest Alrmotive Co., Love Field, lial 
ix, Texas overhaul J33-A%5 A/C engine 
(PR OC-7T32757) $1.3 a40 
Aireraft Engineering and Maintenance 
Ce. Municipal Airport Oakland “alif 
IRAN maintenance and modification of F-s0 
tvpe aircraft, (VR SM-536840), $750,000 
AVCO Manufacturing Corp., Crosley Ih 
neinnati 1 Chile fire control systems 
mber flexible tall, defense, type MI)-% for 
rr 7UURD, TOORS)-1 TOUROT 
TO9T97 709797-1 TOORGHR) «pn 
7TOOR9S5-1 TO9ROT, TORROT-1 TO9T97 
TUORES TOURS 21RSSS ane 
rO9-1), $25,150,558 
Gilfillan Brothers, Ine., 1815 Venice Blvd 
Jao Angeles Calif 9480-5435-2 and 
tuator 140 en maintenance data i'r 
\-723388 Q), $94,203 
Gieneral Precision Laberatery, Ine 63 
iford Rd, Pleasantville, N. Y¥., amplifier 
etron control AM-946/AI’N-89, 84 ea 
Kk PE-670799), $323,754 
safe Flight Instrument Co., 4 Water st 
White Plains, N. ¥ 9481-22300 vibrators 
synchronous, 1,565 ea (PR SA-723283 
d IQ), $118 492 
Bendix Aviation Corp., 
1] Hendix Drive, South Bend 20, Ind 
ASRS AIW-1012. 62 ea brake ass 
1107, 165 ea, (PR PH-671353 and I) 
#246). $209,629 
Lockheed Aireraft Corp... Marietta. Gia 
litional funding action for modernization 
130A airplanes cpr PH-20,029) 


Bendix Predicts 


Koeing Airplane Co., Seattle, Want treed 

it of C-97-4 and C-97-5 mobile train 
nits, CPR PH-221648 and PH-221709) 
5 

Allixen Div., (heneral Motors Corp. Ih ©) 
S44. Indianapolis 6, Ind, services and 
os necessary t modify and convert 
A engines to the following 

turbo-jet aircraft engines (TM 61¢ 
ep and J A-41 turbo-jet aircraft en 
‘YTM 618 missile) (PER 672907 

875 and 6 *eUN) $2 446.600 

French itd Utica 


General Electric Co., 

y spare omponents for AP(G-41H 

wet, (PR WR-407604, WR-407604-) 
4275968, WH-427596-2), $139 268 

sperry-Kand Corp., Sperry Giyroscope Co 

Marcus and Lakeville Kd (;reat Neck 

% y components for E-4 autopilot to be 
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FOR WM. R. WHITTAKER CO., LTD. 
BY MARVIN MILES 


The bright-red Hellcat drone clattered across the sky, a World 
War II veteran sentenced to die for the proof of technology. 


Far aft, an F3H Demon broke out of the overcast in a shallow 


dive and headed for its fleeing quarry. 


The shrill-whining Demon closed rapidly to three thousand 


yards, then a sliver of fire detached itself from the jet and 


streaked for the Hellcat at supersonic speed. 


A burst of orange flame marked the perfect hit that blew the 
tail completely off the target plane. The Hellcat staggered on for 


a second or two amidst a shower of its own debris before falling 


off into a flat spin that steepened to explosive impact on the 


desert floor. 


The Navy's Sidewinder guided mis 
sile had proved its venom in first public 
demonstration 


Had the target been an enemy jet 
at high altitude the result would have 
been the same, for the blunt-nosed 
Sidewinder follows its prey tenaciously 
despite evasive maneuvers and strikes 
with the viciousness of the desert rattle 
snake for which it is named 


A long, slender missile, measuring 
9 feet, 5 inches and weighing some 155 
pounds, the Sidewinder was developed 
from drawing board to acceptance 
trials by the Naval Ordnance Test 
Station, China Lake, Calif the first 
operational weapon of its type ever 
achieved by a government laboratory 


And credited with its success is a 
quiet, almost shy, bespectacled scien 
tist, Dr. William B. McLean, station 
technical director, who pushed and 
pulled the missile through years of 
development starting in 1951 and re 
ceived the nation’s highest Civil Service 
incentive award of $25,000 for his role 
in the project 


Bill's design philosophy integrated 
three basic principles throughout the 
development: The Sidewinder must be 
accurate and highly reliable, he 
decreed. It must be simplified for pro 
ducibility and cost reduction and as a 
new weapon system it must meet the 
specific needs of the fleet 


All three goals were achieved in 
the missile and one reason for its 
success was the Navy's willingness to 
concentrate all technical responsi- 
bility and authority in the staff at the 
Naval Ordnance Test Station. 


Its accuracy and reliability have been 
proved. On one of its early test shots 
it brought down a B-17 drone even 
without a warhead. Later its sharp 
shooting characteristics were further 
defined when it knocked off a Matador 
missile, according to reports 








The weapon's simplification is shown 
by the fact that it has few moving parts 
and contains litth more electronics 
than the average radw. These features 
have brought its cost down to a current 
$1600 per copy, | hear, and this figure 
probably can be halved when it reaches 
mass production 


Furthermore — although no weap- 
on system is universal it meets a 
particular tactical need without 
making any real sacrifice in over-all 
tactical usefulness. 


The death of the Hellcat was awe 
some in the mexorable manner of an 
execution 


Even before the missile was launched 
the seeking eye in its nose was buzzing 

rattlesnake-like — as it caught and 
held the infrared rays emitted by flares 
on the drone which simulated jet 
exhaust 


At the instant of launch the seeker 
was transmitting flight intelligence to 
canard control surfaces on the Sick 
winder’s nose section, then followed 
through with minute changes in course 
as the missile flashed toward its target 
at better than twice the speed of sound 


Its streaking flight lasted no more 
than a few heartheats 
pick pushed by a thin stream of fire 
from its solid propellant motor. Then 
it rammed the drone with terrifyc 
impact that detonated an estimated five 
pounds of high explosive in its war 
head A blast of flame and flying chunks 
marked the Helicat's death throes. It 
was all over but the spin and the blaz 
ing finale 


a distant tooth 


It could have been fired at high 
altitude at an enemys jet bomber. tt 
could have executed 10 to 14-6 
turns to cut off and intercept an 
evasive target. It could have scored a 
kill and perhaps prevented an 
atomic holocaust. 








ESSO AVIATION 
TURB 


7 


O OIL 35 


STILL THE ONLY OIL APPROVED FOR 
VICKERS VISCOUNT TURSBO-PROPS 


This imprint appears 

on the nacelles of 
Rolls-Royce “Dart” turbo-prop engines—the fam- 
ous engines that power the Vickers Viscount. A 
synthetic lubricating oil is specified because no 
existing mineral oi] —not even those of the highest 
quality—can meet the Rolls-Royce requirements. 
Several years ago, Esso Research, working closely 
with British and American aeronautical engineers, 
tackled the problem of developing a suitable 
lubricant for aircraft gas turbines. Result: Esso 


Aviation Turbo Oil 35—a synthetic oil with all the 
outstanding lubricating properties needed for 
Rolls-Royce and other leading aircraft turbine 
engines. And today, Esso Aviation Turbo Oil 35 
is still the only approved lubricating oi] for the 
Viscount’s turbo-props. 

The development of Esso Aviation Turbo Oil 35 
is just one more example of Esso’s continuing 
leadership in creating new and better fuels and 
lubricants for the new and better aircraft of 
today —and tomorrow. 


6 OUT OF 10 OF THE WORLD'S INTERNATIONAL AIRLINES USE he Esso) a 
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ised for C-118, ©-74, C-131B type aircraft 
for spares, (PR MA-S97729), $535,946 
Curtiss-Wright Corp., Propeller >is 
Caldwell, N. J., propeller assemblies (Inst) 
ind (spares) control all for suppert of Ww | L L 


ZS2j-1 airships, (MIPR K56-1059-154 and 


Amendment 1). 488,292 DESIGN AND SUPPLY ANY TYPE 


Kendix Aviation Corp., Red Bank Div 


AG, regulators, voltage, panels, contra OF END FITTINGS FOR ALL METAL 


regulators 


( for FIO4A alireraft, (PR PR-694310) 
ay Airplane Co., Seattle Wash fa- flexible TUBING ASSEMBLIES 
2 aircraft, (PR-6S0T6S), 94.906,000. @ AIRFRAME 


Fritz 4. Russ /DBA/ Systems Researc! 
iboratories t00 Woods Dy Davton f e POWER PLANT 
' or @ MISSILE 


j maintenance and operation of OARAC 
d operation only of ERA 1103 computers 
Building 57, WADC Wright-Patterson APPLICATIONS 
AFR, Ohio, (PR 22882), $135,599 
Bill Jack Sclentific Instrument Co., Solana 
Beach, Calif 1-3 (Chassis lls ea I)-2 
(hassis, 115 ea, B-2 Mounting Base, 214 ea 
‘ tx 564633, 564633, 564627, 664627, 664631 
64694, MO-671433, amend-1, 66414 664 
69, S/A 692k416), $376,963 
The Goodyear Tire and Kubber Co., Ine., 
114 Kast Market St Akron 16, Ohio 
Wheel Assembly, 26x6 Brake Assembly (for 
ixi, Wheel), Brake Assembly (for 26x6,6 
" 13 ‘ f (PR PE-564240- > . : ; 
nel Le pre, ee ae ‘ AVICA all metal flexible Tubing Assem- 
Alresearch Manufacturing Co. of Arizona blies, with mechanically attached end 
of the Garrett Corporation, Phoentx 4 fitti b li dt t 
Ariz Starters, pneumatic aireraft Engine owe ‘ mings, can be suppiie © customers 
LNER no, 2-6317, (PR PE-670607), $624,456 own design in all 1.D. sizes from 4“ 
RCA, Point and Cooper Sts., : rere 4 aia < ‘ : “ to 4” 
N. J. Reeceiver-Transmitter | 28A/ALC - 4 ? ‘ 
1 ea, Control Panel C-451A, ARC-21 _ 4 pl oe Let AVICA handle your rigid and flex- 
ea, Power Supply FP-298/ARC-21X a ar ible line problems. 


I 
4 ea, (PR PE-670890 and S70830), §7,- neneneallliien 


06,91 Write on Company Letterhead for our Engineering Data Book. 


Boeing Airplane Co., Seattle, Wash, KC- 
135A Fuselage, (R VH-6723009) $998,231 
BKocing Airplane Company, Wichita, Kans 
Modification of mechanical and electrical d Oo R p Oo R A I | 0) N 


1-47 MTU's together with raining trana- 
(PR YH.200873) $490,000 P. O. BOX 180, NEWPORT, RHODE ISLAND 


parenctes 
Boring Airplane Co, Seattle, Wash, Model 
135A Airplane designed and fabricated 
cordance with contractors model (Spec 
1-15441 PR PH2ZOORTT) $50,000,000 
Mikorsky Aireraft, United Aircraft Corp 
Stratford, Conn, H-19D Air Force Hell- 
ters with Spare, GHEE, and Data (PR 
9504 and 709521) $972,000 
Helleopter Division of Bell Aircraft Corp., 
t Worth, Texas YH-40 Hellcopters spare 
ts, ground suppert equipment, data and 
forth, (MIPR R-56-691-TC) $1,500,000 
(.eneral Flectric Company, Syracuse 
y Facilities to support of the WS-107A 
gram, (PR 630774) $800 828 
A¢ Spark Plug Div., (ieneral Motors Corp 
Milwaukee, Wis, Facilities in support of the 
Ws-3 A Program, (PR 565,108) $2,084,954 
Aerojet-Gieneral Corp, Sacramento, Calif 
jlitles for the support of the WS 107A 
ogram (PR 630528 and 604354) $18,- 
i456 
Aimerican Bosch Arma Corp, (iarden City 
Y. Facilities for the support of the WS 
107A Program, (PR 70114) $175,000 
Thompson Products, Inc, Cleveland 
Preparing facilith for shipment (Pr 
‘ 7 1) $640,000 
Dow Chemical Company, Midland, Mich 
Additional facilities for the production of 
tireraft extrusions, (PR 630755) $175,000 











Ohio 


INSTANT PRESSURE REGULATION 


AF OF FICE OF SCIENTIFIC RESEARCH 
ARDC, Washington 25, D. ¢ 

Fairchild Engine Div. of Fairchild Engine 
& Airplane Corp., Deer Park, L. L, N. Y 
esearch In supersonic combustion, (AF 49 
(6389-15) job, $209,260 

Cornell Aeronautical Laboratory, Ine., 
1455 Genesee St., Buffalo 21, N. Y¥., research 
on Hypersonic Research Apparatus”, (AF ” 
14(603)-141), job, $1,499,944 HI/LO HAND LOADER oe | Vw 

F ‘ Pressures Operating — 100-3000 psi 
; Proven Superior in Comparative Tests Proot —6000 psi 
AIK FORCE MISSILE TEST CENTER, Burst — 7500 psi Minimum 
Patrick APR (ARDC), Fla 
Flow Exceeds any other 


General Dynamics Corp, (Convair Div,) 
San Diego, Calif, Design, Development, and CORPORATION Operating loader available 
kab eo sama = : * “4 — oye Temperatures ~ 85° to + 250°F 
(operational Mode ‘ uw Il) t RF 
(56) 243 & RF-1456)-276), job. $2,495,593 1717 North Chico Avenue™* EI Monte, California Weight 2% pounds 
Collins Radio Company, *55 45th St, N.W WRITE TODAY for complete details 
Cedar Rapids, lowa, 10 KW UHG Command 





| WITH THE 
GENERAL SPECIFICATIONS 
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NOW- increase 


electron tube 
life 12 TIMES! 


*ARING REPORT 
foca se.s1et 


20 40 60 8s—si0ss120's s:160 180 
COMPARISON OF COOLING EFFECTIVENESS 


Exclusive IERC Tube Cooling Effectiveness Provides 
Greatly Extended Tube Life And Reliability! 


Though electronic engineers know that even the slightest tube 
temperature reduction improves tube life, the greatest success 
enjoyed in obtaining extended tube life has been when IERC Heat- 
dissipating Tube Shields have been specified and used. Results show 
that extensive gains in tube life and reliability are easily achieved — 
that tube operating temperatures are reduced as much as 150°C — 
that IERC’s Military Type “B” shield is the only effective answer 
to obtain these benefits in your new equipment. Positive shock and 
vibration protection plus electrostatic shielding is provided. Graphs 
show temperature reductions when IERC “B” and “TR” shields 
are used with 6005 tube operating at full plate dissipation. 


PATENTED OR PATE PEND. CROSE-LICENGED WITH NORTH AMERICAN AVIATION, INC 


Retrofit For Maximum Tube Life 


No modification is required with IERC “TR” 
Type Heat-dissipating tube shields! TR's fit 
easily to existing JAN sockets — greatly extend 
tube life through excellent cooling and reten- 
tion against shock and vibration. 


Complete IERC literature and Technical 
Bulletins sent on request. WRITE TODAY! 


electronic research corporation 
West Magnolia Boulevard, Burbank, California 


| 


Control Amplifiers, (1). FP-1(56)-413, Job 
$276,290. 

Kadiation, Ince, VP'.0. Drawer 37, Mel 
bourne, Fla Five automatic tracking tele 
metry antennas, (P.K. FP-1(56)-446) job 
$1,414,520. 

The Perkin-Elmer Corp., Norwalk, Conn 
Recording Optical Tracing Instrumentation 
Systems and installation (P.R. FP-1(56) 
-281 & PR. Fp-1(56)-364) job, $1,480,090 

Keeves Inetrument Corp. 215 East Siest 
St, N. Y. 28, N.Y. AFMTC Model II Radars 
Shelters Services and Instruction Manuals 
(PR. FP-1(56)-380) job, $1,040,167 


ROME AIR FORCE DEPOT, Griffiss Air 
Force Base, N. ¥., duly 24. 

General Electric Co., Electronics Park 
Syracuse, N. Y., de-multiplexer group OA 
979/GKA-4, 59 ea.; flight control grotup 
AN/GKA-4, 7 ea. ; de-multiplexer test signa! 
generator, 49 ea.; (RFP 30-635-56-4699Q) 
$2,089,945 

Lewyt Manufacturing Corp., 143-22 Queens 
St., Long Island City, N. Y., coordinate data 
monitor OA-947/FST-1, (PR 681679), 78 ea 
$612,300, 

Hazeltine Electronica Corp., 59-25 
Neck Parkway, Little Neck 62, L. L, N 
indicator group AN/UPA-35, (RFQ 306-635 
56-4735Q), $4,322,563 

Northern Radio Co, Inc, 149 W. 22nd St 
N Y. 11, N. Y¥. Frequency shift diversity 
convarier, 218 ea, (RFP 30-635-56-4627Q) 
$297,897 

Northeastern Engineering Inc, 25 8S. Bed 
ford St, Manchester, N. H. SSZ-34 Crypto 
terminal rack, 1445 ea, (IFB 30-625-56 
2ISE) $443,430. 

Wileox Electrie Co, Inc 1400 Chestnut 
St. Kansas City 27, Mo, Wilcox type 482A 
TVOR 43 ea, (RFP 30-635-56-4614Q), $285,- 
605. 

Salyers Equipment So, 728 Kast Washing 
ton Bivd, Los Angeles Cal, Generator set 
diesel engine trailer mounted for radar sea 
AN/MPN-11 (RFP 30-635-56-5004Q), $1 
158,930 

Phileo Corporation, 4700 Wissahickon Ave 
Philadelphia, Pa, CLR-6 and CLR-7 Micro 
wave equipment (RFP %30-635-56-461-5Q@) 
$903,109 

Firestone Tire and Rubber Co, of Canada 
Ltd, Burelington St, East Hamilton, Ontario 
Canada, Radome, CW-208C/CPS-6B (IFR 
30-635-56-311B) 60 ea, $603,960 

Gilifillan Bros,, 1815 Venice Bivd., Los 
Angeles, Cal, AN/MPN-i1 radar set, (RFP 
30-635-56-4560Q) $6,495,525 


WAKNER ROBINS AIK MATERIEL 
AREA, Robins AFB, Ga. 

Hughes Aircraft Co., Culver City, Calif 
Reflector, 1,000 ea; Receiver transmitter 
sub-assy, 18 ea; Wave-guide assy, 270 ea 
(IF B-390) $204,878 

Hughes Aircraft Co., Culver City, Light 
filter assy, 1512 ea; Synchro transformer 
1425 ea; Gear assy, 1470 ea; applicable to 
FCS systems (IF HB-428) $297,937 

Hughes Aircraft Co, Culver City, Modif 
cation kits to rework FCS receiver-trans 
mitter (PR 00-4498090 & 00-555314) 222 
ea, $171,903. 

Kadie Corp. of America, Camden, N. J 
Waveguide elbow 4942 ea electric con 
tract assy 1335 ea antenna control, 476 
ea; (IF B-428) $321,057 

4ohn Oster Mfg. Co. Racine, Wis. Motor 
AC, 50/26F, 400 Cyclo; & ph. 1626 ea 
motor, AC shaded pole induction type; 452 
ea; applicable to Al’s-23 radar set (IF B 
411) $220,277 

Servo Mechanisms, Westbury, N. Y. Re 
pair/modification of Range Servo and Angl« 
of Attack Computer components (PR-7348- 
40 and 584480) $509,239 

AC Spark Plug Div. GMC, Milwaukee 
Wis. Modification kits for K system BN¢ 
(PR-681260 and 20 other PR's) $936,146 

AC Spark Plug Div, (iMC, Milwaukee 
Wis, Modification kits for A-lIA BNC sys 
toms (PR 681223 and OC'-691811) $421,701 

General Electric Co., Johnson City, N. Y 
modification kits applicable to tail computers 
(PR-433561), $117,109 

Sperry Gyroscope Co., (ireat Neck, N.Y 
modification kits for transmitters, controls 
and converters, $341,594 

Curtiss-Wright Corp., Caldwell, N. J 
repair, modification, repair and packaging 


” 
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NEW LOOK in navigation aids 


ARC's Course Director CD-1, Teamed with ARC's Dual VOR/ 
Localizer Receivers 15-D, Shares the Work with the Pilot 


More and more pilots rely on the ARC CD-1 
Course Director to determine the exact headings 
required to intercept and fly a desired VOR radial 
or runway localizer. This clectronic “co-pilot” 
helps them fly with pinpoint precision, greater case 
and increased safety, and in four simple steps. 

With ARC’s CD-1, the pilot selects his VOR or 
localizer station, sects his Course Director to the 
bearing of the desired VOR radial or localizer, 
turns his aircraft until the vertical needle of the 
cross-pointer meter is centered and stcers to keep 


it centered. His ship will intercept the selected track 
quickly and smoothly, simultancously compensat- 
ing for wind drift. The pilot performs no mental 
computations, and there’s no chance of overshoot- 
ing the desired course. 

This reliable navigational aid adds only 10 
pounds to your aircraft. Ask your ARC dealer to 
install the CD-1, along with a dual installation of 
ARC’s Type 15-D VOR/Localizer Equipment. 
You'll discover how easy flying VOR and Local- 
izers can be — and with new peace of mind, 


Dependable Airborne Electronic Equipment Since 1928 
Aircraft Radio Corporation soonrton, new sersey 


Miniaturized Automatic Direction Finders 
Omni/ loc Receivers * Course Directors * UHF and VHF Receivers and Transmitters © LF Receivers 
and Loop Direction Finders * 10-Channel Isolation Amplifiers * 8-Wott Audio Amplifiers * Interphone Amplifiers 
Omnirange Signal Generators and Standard Course Checkers * 900-2100 Mc Signal Generators 
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No aircraft challenges 
the Comet’s combination 
of jet speed and 

jet smoothness with 
world-wide operational 


suitability. 


Phe mtercontinental Comet carries about 

to SO passengers on 3,000-+ule stages at morc 
than 500 mop 

Phe continental Comet carrics about SO to 100 
passengers on short mtercity stages at up to 
345 mieph 

Neither is dependent upon dense and continu 


ally growmg traffic, or upon cularged airports. 


Incomparable travel comfort . . . at more than 500 m.p.h. 
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electric propeller assys., C(PR-734970) $265, 
oon 

General Mills, Inc., 1620 Central Ave 
Minneapolis 13, Minn., spare parts for Y-2 
Y-3 and Y-4 periscopic bomb sights (IFB 
169) various quantities, $438,344 

Western Electric Co., Winston Salem, N 
= gear assy gear reduction assy Rear 
reduction unit ete for AN/APA-44 series 
xround position indicators, (IF B-420), $163 
268 

Servomechanisms, Inc., Westbury, N. Y 
amplifier assys., angle of attack position 
ers, Mount assys., etc., applicable to E-series 
fire control systems, (IF IS-382), $261,687 

A. C. Spark Pleg Div., GMC, Milwaukee 
Wis., amplifier assemblies and other spare 
parts applicable to the A-1 and A-1A bomb 
ing navigational systems, (IF E-39%), vari 
us quantities, $1,111,129 

4. C. Spark Pleg Div., GMC, Milwaukee 
Wis., clutch assembly, motor, network, and 
plate assembly, etc., for A-l and A-1A bomb 
ing navigational systems (IF D-433), various 
quantities, $1,197,260 


MIDDLETOWN AIR MATERIEL AKFA, 
lrocurement Div., Olmsted AFH, Pa 

Bell Aircraft Corp., Helicopter Div Ft 
Worth, Texas, IRAN of H-13 type aircraft 
VR MA-650807, 30 ea., $100,000 

Canadian Commercial Cerp., Otllawa 
l’rovince of Ontario, Canada, IRAN of 
type L-20 atreraft, 'R MA-650805, 51 ea 
$100,000 

Fairchild Engine & Airplane Corp., Fair 
child Alreraft Div., Ilagerstown, Md., IRAN 
flight test & preparation for delivery of 
tvpe (-123 alreraft, 38 ea., PR 701681, PR 
70 1681-1, $817,000 

Zenith tnstrument Co., Ine., 523 Forest 
Ave Paramus, N. J release assy para 
chute ripeord, 5,000 ea IFB PR 662733, 
$254,822. 

Decker Aviation Corp. 1361 Frankford 
\ve., Philadelphia 25, Pa., repair and mod! 
fication of components of the type A-I2D 
autopilot 1,400 ea. 273,651 

Vertol Aireraft Corp. Morton, Va., services 
for the repair and/or overhaul of H-2! 
transmission anid rotor hub assemblies 
143 ea, $277,672 

United Aircraft Corp. Sikorsky Aircraft 
liv, Stratford, Conn., services and material 
necessary to repair and/or overhaul of 
11-5, 1-18 and H-S4 rotor blades #18) ex 
$243,930 

Irving Air Chute Co. Ime, 1315 Versallies 
ltoad, Lexington, Ky parachute, aircraft 
approach 2,000 ea, (RFP PR MA 564170 
650104, $281,288 

Weston Electrical tnstrament Corp., 614 
Frelinghuysen Ave., Newark 5, N. J mie 
ters, ruggedized electrical, Ik MA-718664 
MA-718563, MA-718652, MA-718652-1, MA 
718651, MA-718654, 8259 ea., $215,014 
OKLAHOMA civy Aik MATE KIES 
\KEA, Tinker AFB, Okla 

Adel Precision Products, liivision of Cien 
ral Metals Corp., 10777 Vanowen St... Tur 
bank, Calif., valve assembly, solehold CUI’ 
97 -O31-1 OC-G691180) 2 items, $123,545 

Fairchild Engine and Airplane § Corp., 
Stratos Div, Bay Shore, Long Island, N. \ 

erhaul and modification of [b-47 refriger 
ation unite (OM*-720188, CC'-7301N9) job 
S757,448 

Moeing Airplane Co., Wichita, Kanes ers 
ice and assistance to the Air Force in sup 
port of B-52 fleld mudlification, (OC-729555) 
job, $200,000 

Boeing Airplane Co., ‘Vichita, Kans, sers 
ie and assistance to the Alr Force in sup 
port of I-52 fleld modification, (09C-729508) 
job, $200,000 

Aviation Eleetronies Inec., 1026 No Mosley 
Wichita 5, Kans jet engine run-up con 
trol assy (iF $4-H01-476) I item 
S958 800 

The Garrett Corp., Aihesearch Mig 
of Arizona, 402 3S. 36th St., Phoenix 
overhaul and repair of gar turbines 
720614 & C1), job, $275,471 


MOBILE AMA, Brookicry AFH, Ala. 

Lord Manafacturing Co., Erie, la rm 
fabrication of Lord core assemblies contract 
Nr. AF 61(601)19993 Class 05-5 4 iter 
19400 ea, $114,819 

M. B. Manefactaring Co., 1060 State Bt 
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HISTORY 


The M.I.T. Instrumentation Lab- 
oratory is engaged in the research 
and development of automatic 
fire control, flight control and in- 
ertial navigation systems and 
components. 

The laboratory, directed by Dr, 
C. Stark Draper, is famous for 
outstanding contributions and 
leadership in the Covmapmant of 
high performance contrg! systems 
making use of an ultimate com- 
bination of gyroscopic devices — 
servomechanisms and electronic 
components. 


worK 


The Laboratory is primarily en- 
aged in the conception and per- 
ection of completely automatic 

control systems necessary for the 

flight and guidance of aircraft, 
missiles and other vehicles. 

R & D opportunities exist in Sys- 

tem Design & Theoretical Analy- 

sis — High Performance Servo- 
mechanisms — Power Supplies — 

Magnetic Amplifiers — Analog 

and Digital Computers — Elec- 

tro-mechanical omponents — 

Transistor Circuitry — Printed 

Circuitry — Environmental In- 

strumentation and Evaluation — 

Design and Evaluation of Gyro- 

scopic Instruments — Computer 

Programming — Simulator Stud- 

ies — Aircraft Instrumentation 

and Flight Testing — Classical 

Mechanics — Optical Instrumen- 

tation — Pulse Circuitry — and 

in many other areas. 


ADVANCEMENT 


Most of our key personne] have 
been promoted from within to 


Hight GConlvel Y Masile GConkvel 


positions affording increased re- 
sponsibilities commensurate with 
individual capacities and desires, 


SALARY & 
FRINGE BENEFITS 


Starting salaries are commensu- 
rate with experience and train- 
ing. Our salary structure permits 
us to reward employees for their 
contributions and responsibilities 
in the form of liberal merit, ad- 
justment, and promotional pay 
increases. Our fringe benefits are 
excellent and include a liberal 
pension plan. 


REPUTATION 


We are leaders in our field and 
have an outstanding history of 
accomplishment over the past 15 
years. Because of this past record 
our current assignments are ex- 
tremely challenging and are ex- 
tending the boundaries of human 
knowledge. 


EXPERIENCE 


By working with an eutstandin 
nucleus of technical personne 
you will profit from the technical 

idance and practical engineer- 
ing techniques you need to sup- 
plement your academic training 
and previous experience, 


EDUCATIONAL 
OPPORTUNITIES 


Staff Members may continue their 
education at M.I.T. by takin 
courses as special students — 
working towards advanced de- 
grees while earning full pay, 


To arrange interviews 
Write: Dr. C.S8. DRAPER, Director 
INSTRUMENTATION LABORATORY 
Dept. of Aeronautical Engineering, M.1.T. 
68 Albany Street, Cambridge 39, Mass, 








a before-and-after story about 


fouwelding positioners: 


| 


THE JOB: 

858-lb angle frames for peanut 

combines, at the Benthall Machine 
Manufacturing Company, Suffolk, 

Virginia. 

BEFORE: 

Fabricating and welding 

time 3 hours 40 minutes for 

2 weidors — with helpers to 

rotate the units. 

AFTER: 

By using a P&H welding positioner, time cut 
to 1 hour SO minutes — with no helpers, 
only 2 weidors unassisted. 


Bless the use of a P&H welding positioner 
gave the Benthall Company higher-quality 
down-hand welding and faster weldment 
Lae handling, enabling them to sharply reduce 
pig 3 labor and overhead — the cost factors that 
a oa take 86¢ out of every welding dollar, today 


Isn't there a spot like this in your plant? 


Send today for “What You Should Know 
About Welding Positioners.”” Address: 
Department 306H, Welding Division, 
Harnischfeger Corp., Milwaukee 46, Wis. 


HARNISCHFEGER 


WELDERS - ELECTRODES -POSITIONERS 
MILWAUKEE 46, WISCONSIN 





New Haven 
assemblies 
03-J 
Kepublie 


Conn., refabrication of MB core 
Contract Nr. AF O1(601)2002¢ 
1] items, 15450 ea $iv2.925 
Aviation Corp., Farmingdale 
lL. L, SN. Y., modification of F-S4F aircraft 
contract Nr AF O1(601)19858 O1-A 
1 item, 484 ea., $95,777,817 
Bendix Aviation Corp., Utica 
N. Y., repair and modification Bens 
tarters, contract Nr AF 
691 ea $345,125 
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OGDEN AMA, Hill APB, Utah. 
Curtiss-Wright Corp., 631 Central 
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simulators Z8A (PR 
2), $2,273,141 
General Motors Corp., Allison Lis Aero 
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Navy Contracts 


Following is a list of unclassified con- 
tracts of $25,000 and over as released 
by Navy Contracting Offices: 


AVIATION SUPPLY OFFICE, 700 Robbins 
Ave., Philadetphia 11, Pa. 
General Textile Mills, 
Ave a 1 N.Y helmets, ¢ 
6£2653/5/57). various, $171 

Columbus Div., North Amerk 
4300 EF, Fifth Ave. Columbus 16, Ohio 
ound handling equipment for AJ as 
82 /2110-1769/52), various, $350,816 
Eclipse-Pioneer Div., Uendix Aviation 
Corp., Teterboro, N. J., instruments, (48 
120-515x6/3 , 3823/2110-2132/52 383 
H504-5 SHO8 G4 
MebDo 


Seventh 


'4045- 


ine., 450 
383 
329 

an Aviation 
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various 
Aireraft Corp., Box 516 
Mo., ground handling equipment 
aircraft (3N3/2110 , 
75 1/57) ous 
Holley Carburetor Co., 855 
id, Van Dyke, Mich 
PLUR-134/53), var 
Ked Bank Divw., 
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B. FP. Geedrich 
rivision of the 
uth Main St 
oot t/2110 
Bendix Products 
Corp., 401 Bendix 
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Northeastern Engineering Ine... S 
t Manchester NOH fre quenes 
IF ES-383-2244-56), various, $235 
Seintilla Div...  Tendix 
hermar Ave Sidney N 
Ix. magneto a 4, (383 
) $197 
Seymour Wallas & Co., | 
7+ Louis 4. Mo., anti-blackout 
2-461 7), $606,211 
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Mi fitting end 
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19188 7 
29065 ; 
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(3823/2110-1050/53) 

Eclipse-Pieneerr Div., 
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9110-2128/5 maa /212 “« 6 
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radar acts 


785-56) 


Klmburst, N. ¥ altimeters (PRENI1-1266 x 
7), Various, $258,803 6-63 
NAVY DEPT., Bureau of 
Washington 25, D. ¢ 
Ine.,, 4545 W 
IlL., retrofit kits 
radar ets, NOws 
6). G58, $693,599 
Packard-Bell Co., |} 2344 
Los Angeles 64, Calif., RT 
recognition sets, Nodas 56 
6), 17 $294.65 
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Why are some Engineers 
more successtul than others ? 


Grow bigger, faster—join 

the excitement at General 

Mills in any of these fields: 

Missiles 

Applied Mechanics 

Geophysics 

Underwater Ordnance 

Electronic 
Countermeasures 

Digitol & Analog 
Computers 

instruments & Controls 

Solid State Physics 

Microwaves & Antenna 

infrared Systems 

Inertial Systems 

Systems Analysis & Design 

Servomechonisms 

Balloon Systems 

Upper Atmosphere 
esearch 

Fine Particle Technology 

Surface Chemistry 

Optics 

Mechanical Design 

Wen: pol Airborne Early Warning 

' ' Radar Systems 

information Theory 

Production Engineering 
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in at 


A 


MECHANICAL DIVISION OF 


Peter D Burgess, Personne! Director-Q 
Mechanical Division General Mills 
1620 Central Avenue Northwest 
Minneapolis 13. Minnesota 


We'd like 


more 


to send 


you informa 
Nome 


tion in complete 


confidence. Return 
Address 
coupon for a quick 


reply. City 
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Answers to the Toughest Problems 
in Jet Aircraft Cooling... 


LIGHTWEIGHT...THINWALL | 


STEWART-WARNER 
HEAT EXCHANGERS 


Stewart-Warner’s unexcelled experience can be used to meet your heat transfer needs! 


- 
ra 
Air-to-air Model 961-A— designed for the 
- Hamilton Standard refrigeration system 
used on Chance-Vought F8U-] “’Crusader”’ 


Ram and blower heat exchangers—designed 
for Stratos refrigeration system used on 
Boeing B-52 


= fe 


Air-to-air Model 994-A — designed for North 


Oil-to-fuel Model 983-A, stainless steel 
American's F-100 “Super Sabre’”’ 


tube bundle—designed for Lockheed 
C-130 “Hercules” 


The South Wind Division of Stewart-Warner pioneered the STITT 
development of heat exchange equipment for heating modern 

aircraft. Now South Wind is the leading producer of heat ex- 

changers for cooling. Lightweight thinwall units in both stainless DARN ER 

steel and aluminum —either air-to-air, air-to-liquid, or air-to- 

evaporating-liquid—are being designed and fabricated for a wide Soxtth Mind 
range of new and important uses. If you have a heat transfer a0 Shem em 

problem, South Wind engineers can help you solve it. No obliga- ee... ae 
tion. Write to South Wind Division, Stewart-Warner Corpora- 


tion, Indianapolis 7, Indiana. 
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Boring Airplane Co., 


‘ ntained 
i eel ‘ ‘ tratler NOlas 
" (MA-45-5 4 $564,724 
Nordem-hetay foerp Milford * ! 
bing data computer, CP66A/ASH-1INOm 
124-fCANR-74296-56) $2,971,170 
Irving Air Chute Co., Ine., | » Versaill 
Lexington hk tutemati parachut 
ing device NOs 57-316-f¢MA-30 
). $2235.089 
Lockheed Acft. Service, Ine., I’ 
tario, Calif service and imi 
MrensivVe maintenan 
a 7-276-c (MA~-44-437 
Stanford Kesearch Institute, Ment 
f study of changing truc 
mbat aircraft NOas 7 ; ct 
sf 7) job, $202 990 
Temeo Alreraft Cerp., I’ ©. Tox 61%)! 
‘allas 2, Texas, acquisition rehabilitation 
nstallation of machine tool ind equip 
ent NOba 57-041l-c ©1P 1.4956 i>. $ 
(ioodyear Aircraft Corp., Akron 15, Ohio 
ervices and materials necessary to furnish 
neral airship indoctrination and aystems 
aintenance training courses NOla 
f, (IF B-MA-303823-57), $106,847 
Bell Alreraft Corp., Fort Worth, Texas 
elicopters, Model HTL-7, spare parts, and 
il suppert) equipment NOas 7-188 
196 GIR 


‘ 


Stewart-Warner Corp... (Stewart-Warner 
lee lhiv.) 12300 N. Kostner Ave Chicearte 
Hl ixty (60) man-months of fleld en 
Ineering services altering repairing «of 
operating and giving assistance in instruc 
tior on atreraft electricAl & electronk 
quipment NOa 57-249-8 (IF R MA35-23746 
$72,330 
Electrol tIne., Kingston, N. \ materials 
t ervice necessary to replace govern 
owned machine tools NOs 07-0 
4913-57) S700 000 
onnell Alreraft Corp., I). () Eh 
ouis 3. Mo preparation of 
shipment NOQlas 57-0 4-« (IE 
4875-57) $20,000 
Librascope, Inc., 808 Western Ay 
lale 1 ‘alif meoditeatlor of 
(XN-2) (ASE computer NO 
(IFR AV-32 GS-57), $140,756 
Bendix Aviation Corp., Heclipse-l ion 
Iris Teterbor: N. J, preparation of f 
ties for shipment, Na 7T-O19-¢ CIFE 
1899-57), $33,500 
KCA Service Co Ine., Camder 
feld engineering ervice Im the 
ines repair and operation «of 3 
trical and electronic equipment un 
6-8, (IF RB MA-S0-3758-57), $1,051,849 


NAVY DEPT... BUREAU OF ORDNANCE, 
Washington, Db. ¢ 

Hyeon Mig. Co., Pasadena, Calif wuide 
rhimmile fest set Prop Ne Noord-1 ‘ 
Crd-17490, $404,400 

Columbia Kesearch nod Development 
Cerp. Columbus Chile Improve the ifety 

| reliability of the 30 mm aitireraft gun 
MK 4 O mm feed mechanism Mk * mm 
’ unition link MK ] Ne ‘ veten 
NOrd-17127, $1 92¢ 

Hughes Teel Co 

ty, Calif mprove ety and reliability 

the 30 mm aircraft gun and MK 4/0 am 

inttion link Mk | weaport veten Nore 
7 & $166,740 

Releve Kesearch and development ltabe- 
rateortes, Woodside N y Kesearct ond 

elopment in connection with guided mi» 

fuzes NOrd-17030, $412 


DISTKICT PUBLIC WORKKS OFFICES, 
sixth “Naval District Bualliding 15, Ft = 
Naval Base, Charleston, &. ¢ 

rT. B. Bourne & Associates and Key nolds, 
smith & Mills, I’ ©) How 4817. Jack 
bla architectural -engtieerine 

te feasibility tudy for the proj 

Station Sixt ‘ava Dpistric 
226, $97,200 
HAAS, Kegister, Cummings & Hutchin- 
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Heard the 


Permadizin g 


story 7 


It seems that one day 

these parts—but | musn’t 

give the ending away. 

You should read it for yourself. 
Drop me a line and lil 

have Stillman send you 

“THE PERMADIZING STORY” right away. 
It describes the process, 

and gives valuable 


in-use information. 


* Stillman has the answe 


PER MADIZING 


a Stillman Rubber @° 4 Company 


5811 Marilyn Avenue, Culver City, California 


23525 Lorain Road, Cleveland 26, Ohio 


quick change with WEDJIT 


Adams - Rite Wedjit ensures built-in strength with 
quick, easy interchangeability for seats, cargo te 

pone clectromi gear, auxiliary power plants a d 
other removable equipment Wedyt's anchor. plate 
contains a spring - actuated lock that holds fast against 
vibration, jolts and violent maneuvers but releases 
instantly with a twist of the wrist 


California 


Subsidiery of UNITED -CARR FASTENER CORP. 





Wier errt ne 


Pin ASONECS 


An airplane powered by a Curtiss-Wright engine has flown so 
fast that a noon take-off in New York would land it in 
California at 10:20 A.M. same day—turning back the clock! 


A Curtiss-Wright nuclear gauge measures the thickness 
of fast moving sheet materials during production 
without touching them. 


Curtiss-Wright produces a heat-registering paint for 
recording the temperatures of working parts in action, 


The fields of Curtiss-Wright activity are continually 
broadening, and now include products for nearly every 
major industry .. . products of imaginative engineering in 
electronics, atomic power, plastics, metallurgy, ultrasonics, 
aviation ... products of Curtiss-Wright research that 


Developments from the modern research laborato- : ; ; : . 

quall > the measure of to ; 
ries of Curtiss-Wright serve many industries today continually take the measure of tomorrow 
—lay the groundwork for future achievements. 


RESEARCH DIVISION 


research by GURTISS-WRIGHT & 


CORPORATION + QUEHANNA, PA. 


Divisions and Wholly Owned Subsidiaries of Curtiss-Wright Corporation 


Warcur Arwosscricat Diveston, Mood Ridge, Vo J. ¢ Paoretcon Devistos, Caldwell, No J. © Prastics Doviston, Guchanna, Pa. © Erectnosics Deviston, Carlstads, N. J. 
Mersis Praocessixc Divisson, Bu flats \. 0 © Seecesnvees UDiwsston, Pood-Ridge, NV. J. © Utica-Bene Conronation, Ctica, Mich. © Larowr Divistoxs, New York, N.Y. 
J. © Asnornyens Devetorment Conronatios, Santa Barbara, Calif. © Heseance Divisios, Clifton, V. J. & CGuchanna, Pa 


Carowest Warcur Deveston, Caldwell, ‘N 
N. J. © Comress-Waseutr Fiaors, VI dmsterdam, The Netherlands © Tinsomoron Duvisiosx, Princeton, N. J 


Inwtsteisst aso Scoesten Preoorcts Divistosn, Caldwel 


Maageetre Maeva, Peoovcts Divison, Cleveland, Ohio © Contiss Wascur of Canaon Leo, Montreal, Canada * Proretsion Kestancu Conronation, Senta Monica, Calif. 





4 ~ Park St HAAS Bidg., Jackson- A M = R 1  e- A N E z E yg R oO N.1 cs Ss ° I N Cc ° 


architectural-engineering services 
for the preparation of plans and specifica- 


tions for interim facilities, Naval Air Sta 
tion, Sanford, Fla., NBy-10222, $66,920 
Nat G. Harrison, dr., and Associates, 5137 " P 


N. E. 2nd Ave., Miami, Fla, utilities and 


ee | 
tructures at Walker Cay, Carter Cay and j i | 
San Salvadore Island, B.W.1. for the Al ; | 4 CONDITIONING 
Missile Test Center, Offshore facilities : | . 
(NBy-6474), job, $434,000 j 
PISTRICT PUBLIC WORKS OFFICE, | FOR MISSILE AND 
Eleventh Naval District, San Diego 22, 
Calif. | AIRCRAFT PREFLIGHT 
K. E. Ziebarth and 8S. BKB. Alper, 21205 | 
olsa Street, Torrance Cal, Procurement 
ind installation of electrical generating 
equipment at San Nicolas Island, Naval Air 
Missile Test Center, Point Mugo, Cal, Con- 
act NBy-5469 CIF 5469/56B) job, $249 


ag0 





Ss. NAVY PURCHASING OFFICE, 1206 

Suntee St. Lows Angeles 15, Calif., Jan. 
21, 1957. 

Hunter Douglas Aluminum Corp., 3016 
Kansas Ave Riverside Calif., necessary 
labor and material to manufacture 5°00 
target rocket N12S(60530) 11 862A ( h 
73T77O0-12-14-56), job, $70,622 

Atlantle Kesearch Corp., 812 N. Fairfax 
St Alexandria Va personnel facilities 
techniques and materials to design, manu 
facture and deliver fifty end burning grains 
wl twenty incremental grain assys of 

propellant N125(60530) 1IS4SA 
(2624-10-24 6) job, $60,000 


PHILADELPHIA ORDNANCE DIST., 128 
\. Broad St., Philadeiphia 2, Pa. 
Western Electric Co., Kurlington, N. ¢ 
Nike pare irts & components, $129,553 
1.360.800 S38 8K $45,004 Sis 


175.760 


‘\ 


Western ble Coe., Inc., Rurlingt 
‘ SiKe par part « C*oorenprertee 
Kennedy-Van Saun Mfg. & Eng. Corp., 
iim le Ia hell for artridg. sIMM 
125.400 ea Sk46 800 


i. 8 NAVAL TRAINING DEVICE CEN- Field servicing and pre-flighting missiles and 
TERK, Pert Washington, N. ¥ . 


jet aircraft require effective air conditioning 
Meipar, tnc., Falls Church, Va I 


Selatan’ cal aecamiieaien ae ae To provide this ai conditioning it wnbient 
elicopte (operational Flight Simul temperatures ranging from 65° to +.137° I 
brainer (ontract ‘61 9-3 $1.4% l American I lev tromes MIA-7 and MIA-S alr 
conditioners have a design load output rating 
NAVY PURCHASING OFFICE, ith & Inde- of 60 pounds per minute of 45° (for cooling) 
pendence Ave, Sw. Washington, D. ¢ and 200° J 
Niresearch Mfg of Arizona, 40 . 
St. Phoenix i Air turbine starter ‘ 
edel A-20 and QAI? Disconnect and re ; An electronic 
ited parts (NG00CAAZALID CIF M600) 
“46 6) 542 ea $240,080 


air (for heating) against stati 
pressures up to 3O in hes of water 


control system automatically 
holds airflow to any desired value between 
Mendis Aviation Corp. 211 Seward Ave 10 and 60 piu regardle ss of variations in static 
tica N. ¥ Air turbine starter model A-14 pressure ambient or cise harge temperature 
nd QA? disconnect and related part t For cooling, air discharge is automatically 
SHO0CAV4L419) CIP H600-1644-56) 211 « controlled to any preset value between 35° and 
666 65 F; tor heating, between 40° and 200° f 
Airesearch Mfg. Co, of Arizona te 
th St, Phoenix, Ariz, Air turbine starter The MA-7 is powered by a USAF Packette 
Model A-21 and QALD disconnect and re e series, air cooled engine, the MA-8 by electric 
ited parts (N60(A)42405) (IF L600-1654 motors. Both units are built and qualified 
i 30 ea $544.96" 
( cihe: and o F 
Sacie aiet Ginteae Gee 60060 Geenéocn. to WADOC specifications and offer the maximum 
veland, Ohio starter model B-3, (N6G00CA) in ease of operation and naintenance 
7 ‘ ig 177 6 9 es 2793 s 
629) (IF 600-1770-56) 489 ea., § ‘1 Other air conditioner ratings and designs are 
NAVY DEPT., Bureau of Ships, Washing- available in the complete line of missile and 
nm 4 aircraft ground support equipment 
Koeing Airplane Co., 7755 E. Marginal manufactured by the Electric Machinery and 
Way, Seattle, Wash, conduct research re Equipment Division, Write or wire 
jired to evolve new designs for compo Dept 
nents for a 400 HP continuous rating gas 


urbine engine Contract NOjas-72Z211 Clr eae ae a ee ee eae 
ake AMERICAN 
Solar Aircraft Co., 2200 Pacific Highwa 


an Diego, Calif.. gas turbine air supply 


i at ees genie Se e ' ELECTRONICS, 


DISTRICT PUBLIC WORKS OFFICE, Poy ’ 

highth Naval District, New Orleans, La. . Machinery & Equipment Div 
kK. BE. Farrow Co. I. O. Lox 131586, | N C 655 WwW Washington Blvd 

Dallas 20, Texas. Steam Jet Ejectors, Bar- ° 

metric Condensers and Related Facilities, 

vaval Ordnance Aerophysics Laboratory, Other products manulactured by American Electrons inc! AC oa OC Minioture Moton., Gearmoton 


lbaingerfield, Texas, (IFBNBy-1136) $565,- Brobes. Motor Alternator: ond Power Supplres, Elects ” 4 Support Units Be vers, Setvo Mot 
$723 Instrumentations and High Fidelity Tope Pe ording System 


S30A for catalog information, 


Los Angeles 15, Californ 
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Need for Specialized Research and Development Information 


Manufacturers are busy broadening their research 
and development activities. They recognize that 
their competitive position depends on the ability 
to compete in the urgent quest for new basic 
scientific knowledge in such diverse fields as geo- 
physics, aerothermodynamics, metallurgy, human 
factors and aerothermochemistry, etc. Because of 
the highly specialized sciences and technical fields 
concerned, manufacturers must often obtain re- 
search and development assistance from outside 
sources — government, university, scientific foun- 
dation, foreign and other manufacturers. In a 
sense, research and development has become a 
unique commodity that is produced, bought and 
sold. 


Expansion of research and development procure- 
ment activities has brought the need for a Guide 
which will increase the understanding of procure- 
ment procedures and available facilities and capa- 
bilities. To satisfy this need, the Research and 
Development Edition, an outgrowth of editorial 
pioneering in this field as outlined later in this 
announcement, will provide the following special- 
ized research and development information: 


INDUSTRY 


Industry’s vital and rapidly increasing role in re- 
search and development will be surveyed. 


Indexed guidebook section tells industry what 


facilities and capabilities are available, where they 
are and how to utilize them. Information on the 
marketing of research and development availabili- 
ties will be reported 


Newly revised government research and develop- 
ment contracting policies and procedures ex- 
plained in detail. 


GOVERNMENT 


Missions, organizations and operating procedures 
of National Advisory Committee for Aeronautics; 
Air Research and Development Command; and 
Office of Naval Research summarized. Their labor- 
atories, research stations and test center facili- 
ties, capabilities and availabilities analyzed in de- 
tail. 


UNIVERSITIES AND SCIENTIFIC 
FOUNDATIONS 


Exhaustive report on the important research and 
development programs at work at various uni- 
versities and independent establishments through- 
out the country. Particular attention is given to the 
procedures of sub-contracting these resources. 


INTERNATIONAL 


Exclusive coverage of oversea’s sources of re- 
search and development available to industry as 
reported by © ‘va, Switzerland office. 














Pioneer Research and Development Coverage 


AVIATION WEEK pioneered research and develop- 
ment coverage in 1953 when it presented an ex- 
clusive full-scale report on the USAF Air Research 
and Development Command and the gigantic in- 
dustry, military and scientific production team 
that it coordinates. Thousands of extra copies 
were purchased by government, industry, uni- 
versity and foreign establishments and used as the 
standard reference for training research and de- 
velopment and procurement personnel. 


In 1956, AVIATION WEEK was called upon to publish 
a second Air Research and Development Command 
Edition to report the many changes, improvements 
and advances that had been made. It is now in use 
as a current standard reference and training aid 
on research and development. 

AVIATION WEEK’s 26 full-time graduate engineers 
and aviation specialists located in key aviation 
centers throughout the world will provide the edi- 
torial manpower and know-how for this newest re- 
search and development service edition. Their 
extensive experience in this field which was pio- 


VIATION 
@@WEEK 


neered editorially by AVIATION WEEK assures an 
information packed Guide of outstanding useful- 
ness and serviceability. 


ADVERTISERS’ BENEFITS 


Long lasting reference use by industry and the 
military assure advertising repeated exposure. 
Aviation’s largest engineering-management, sci- 
entific and military audience provide advertising 
widest possible circulation. 

Regular June 3rd weekly issue allows extra ad- 
vertising values at no extra cost. 


Regular rates apply and insertions may be a part 
of your AVIATION WEEK contract. 


Advertising will be positioned in appropriate sec- 
tions; heavy stock four-color dividers will make 
up sections. 


Special leather bound copies for military, civilian 
and government leaders. Contact your AVIATION 
WEEK district sales representative for complete 
information. 


A McGraw-Hill Publication 
330 West 42nd Street, New York 36. N. Y. 




















Organized only 21 months ago, IBM Military Prod- 
ucts Division has grown. enormously, opening up 
challenging career opportunities to engineers and 
scientists in all these fields: 


* Circuit Development * Mechanical Design 
* Components * Optics 
* Cost Estimating * Physics 


Digital and Analog Systems * Power Supplies 


Electronic Packaging ° 


Programming 
* Electronics * Reliability 
* Field Engineering * Servo-mechanisms 
* Heot Transfer + 


Systems Planning 


* Human Engineering and Analysis 


* Inertial Guidance © Technical Publications 
* Installation * Test Equipment 
* Mathematics ® Transistors 


At the new plant and laboratory in Owego, N. Y., 
IBM designs and manufactures advanced airborne 
analog and digital computers for Air Force 
bombing-navigational equipment. At the new 
Kingston, N. Y., facilities, IBM builds the world’s 
largest electronic computers for Project SAGE, 
part of our nation’s giant defense net. 

As a member of IBM Military Products, you en- 
joy the stability and security of the IBM Corpora- 
tion, plus the opportunity to progress in other IBM 


DATA PROCESSING . ELECTRIC TYPEWRITERS ° 


SPECIAL ENGINEERING PRODUCTS «© TIME EQUIPMENT 


This challenging job is now open! 


at IBM Military Products 


MILITARY PRODUCTS 


Test Equipment Engineer: Before his recent promo- 
tion, this man worked in Production Engineering— 
designing, developing, and applying test equipment 
for the varied servo units of bombing and naviga- 
tional systems. He analyzed test specifications, 
selected commercial equipment and originated test 
procedures and calibration specifications—all en- 
compassing techniques of advanced electronics, hy- 
draulics, magnetics and automation. He is shown 
here explaining the precision circuitry of an auto- 
matic potentiometer tester. Could you handle 
responsibilities like these? 













Excellent opportunities exist for engineers and scien- 





tists—not only in Production, but also in Components 
and Systems Engineering, Product Improvement, 






Manufacturing Engineering and Research, including 
Automation and Mechanized Equipment. 

















divisions, Promotions open up frequently from con- 





tinuous growth. The “small group” approach as- 





sures recognition of individual merit. Salaries are 
excellent and company-paid benefits set standards 


for industry. 






Where would you like to work for IBM? 





In addition to opportunities at IBM's Military Prod- 
ucts facilities at Owego and Kingston, N. Y., limited 
openings are available at many flight test bases and 
SAGE computer sites across the nation. Other IBM 
plants and laboratories are located in Endicott, New 
York City, Poughkeepsie, N. Y.; Washington, D. C.; 
Greencastle, Ind.; Lexington, Ky.; Rochester, Minn.; 
Sherman, Texas; Burlington, Vt.; San Jose, Calif. 















For the facts about an engineering career with IBM 
Military Products Division, please write to: 
Mr. R. A. Whitehorne 
Mgr. of Engineering Recruitment, Dept. 
International Business Machines Corp. 
590 Madison Avenue, New York 22, N. Y. 
















MILITARY 
PRODUCTS 




















SAFETY 





CAB Accident Investigation Report: 





United C-54 Flies Off Course, Hits Peak 


United Air Lines Flight 409, a Douglas 
C.54B-DC, N 30062, struck Medicme Bow 
Peak, Wyoming, near ity top at approxi 
mately 0726,' October 6, 1955. All of the 
occupants were killed and the aircraft was 


if molished. 


HISTORY 


Flight 409 ongimated at New York, New 
York, on October 5, 1955, destination San 
’ California imtermediate 
tops mcluding Chicago, Hhnois; Denver 
Colorado, and Salt Lake City, Utah. The 
trip to Denver was routine except for trafhe 
delays, caused principally by weather, and 
the flight arrived there at 0551, October 6 
minutes late. Routine 
rew changes were made at Chicago and 
Denver, the last crew consistu g of Captam 
Clinton C. Cooke, Jr, First Officer Ralph 
1). Salisbury, Jr, and Stewardess Patricia D 
Shuttleworth. No discrepancies were report 
ed by the former crew and none were found 
it Denver. While at Denver the aircraft 
was refueled to a total of 1,000 gallons of 
gasoline 

Pror to departure 
briefed by the company’s dispatcher on 
the en route weather, based on both U.S 
Weather Bureau sequence reports and for 
company  meteorologist’s 
forecasts and analysis. Following this brief 
ng the flight was dispatched to Salt Lake 
City via airways V-4, V-118, V-6, and V-32 
10,000 feet, and to fly im 
with Visual Flight Rules 
VER The estimated time en route wa 
two hours and 33 minutes. The only 
obligatory reporting point along the route 
was Rock Springs, W voming 

The flight departed Denver at 0633, with 
63 passengers, mcluding two infants. At 
takeoff, the gross weight of the amwcraft wa 
64,147 pounds, 653 pounds under the allow 
ible weight of 64,800 pounds; an error of 
100 pounds m excess of the allowable reas 
| compartment weight? was made in 
Flight 409 reported its time off 
to the company and this was the last known 
iio contact with the flight 

When the flight failed to report at Kock 
Springs at OSI}, ats estimated reporting 
time, repeated efforts were made to estab 

} with it. ‘These were un 

essful and the company then declared 
im emergency A widespread 
mmediately coordinated by Ai Search and 
Rescuc, which mcluded the Wyoming Au 
National Guard, the Civil Au Patrol, and 
United Air Lines. At approximately 1140 
the same day, the wreckage was sighted neat 
Medicine Bow Peak west of 
Wvomung. ‘The 


Francisco with 


on hour ind l l 


Captain ¢ ooke was 


sts and the 


to Cruse it 


' cordance 


MPP Ape 


oauding 


» radw contact 


search wa 


on 
33° mules 


Laramic weather 


[arannn 


‘All times herein are mountain standard and 
based on the 24-hour clock; all altitudes 
are mean sea level, and all miles are nau- 


tical 
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it OT 28 was: Scattered clouds, 5,500 feet; 
visibhty 40 miles; wind west-northwest 
13 knots; snow showers of unknown inten 
sity over the mountains 


INVESTIGATION 


The aircraft struck the 
rock chft of the Medicine 
Bow Peak (clevation 12,005 feet) located 
nm the Medicme Bow Mountains The 
crash occurred at an clevation of 11,570 
tect, 60 teet below the top of that portion 
of the directly 
large smudge marks were apparent on the 
face of the mountam. In these 
four scars, evenly spaced and m a horizontal 
line, the result of the cngimes and propellers 
of the ameraft stuking the cliff 

\t unpact the aircraft disintegrated and 
area 


almost vertical 


cast slope of 


mountain ibove it. Two 


marks wer 


the wreckage was strewn over a wade 


Sous 
top above the 


parts were thrown to the mountain 


crash site, others rested on 


ledges at vanous levels, and the remamder 
fell to the slope below 
In order to be closer to the scene so that 


the recovery operation and mvestigation 


ould be conducted expeditiously a bax 
camp was established on the mountainside 
10,400 feet Above the 
difficult up a 
brom 


at an elevation of 
camp, travel was extremely 
talus slope to the base of the chiff 
there it was necessary to scale the 
vertical chiff of 600 feet to reach 
the pomt of mnpact Because of the 
groups of expenenced mountain 
formed im an effort to reach 
location Removal 
of the bodies of the took 
days because of the rugged terram and snow 


While this wa 


mvcostigation was 


almost 
a distance 
rugged 
terra 
chinbers were 
otherwise maccessible 


victims evcral 


conditions bemg accom 


plished comsiderabl 


rin 


hampered by falling rocks dislodged by 


Climbers 


Dangerous Site 


As the investigation continued the Board 
decided that 


dangerous for 


onditions were too 
than the 
therefore 
time reached an 


working 
other 
lhmbers and 


expenenced 
mountain mvesti 
gators who had at thi 
11,275 feet 
\t this cles 
prcratt were 
which had 


elevation of were not allowed 


to pro ecd further ition several 
large sections of the found 
including the empennage 
broken from: the 
the vertical fin 
Sufficient 
identified to indicate 
at the time of unpact 
tiated by the fact that no portion of wreckage 
during an extensive amu and 
ground search of the determmed flight 
path. The empennage and portions of the 


fuselage and studied 


been 
fuselage just im front of 
portions of the urcratt) wer 
that intact 
This was 


it Was 
substan 


was found 


wings were 


affecting the center of 


aircraft, had no bearing 


"This minor error 
eravity of the 
on the accident 


The entire empennage section was severed 
aft of the passenger cabin near station 929 
This section was generally intact and was 
wedged im an openmg in the cliff. The left 
stabilizer and clevator were severely damaged 
but the nght stabilizer and clevator recewed 
The fuselage forward 
of the empennage cockpit 
disintegrated at the Only 
twisted and distorted portions of cach were 
located. Examimation of the control cables 
indicated tension type failures, The left 
windshield, with windshield wiper attached 
was found, its frame twisted, and the glass 
shattered 


only minor damage 
including the 
tune of munpact 


Parts Examination 


caamuina 
urcratt 


No evidence was found in the 
tion of the recovered parts of the 
or its Components to mdicate that fire or 
structural failure had occurred prior to 
unpact 

The four engines were 
cxammed, They badly 
no evidence was found to mdicate they were 


inabtict prior 


located and 
wer damaged but 
not functionmg im 4a normal 
to impact 

All 12 propeller blades accounted 
badly twisted and bent 
h.xamimation of the propeller blades and 
propeller hubs imdicated that all four pro 
pellers were rotating at the time of impact 

Both large CO, bottles and one hand 
hottle were found. These were empty and 
their valves had been broken at unpact 

Oxygen bottles were also recovered with 
valves attached. Laboratory tests showed 
that these bottles did not contain oxygen 
when examined and that there 
ontammation, A pilot's smoke 
recovered but it was unpossible to determane 
if at had 
flight 1 he pilots oxygen masks were not 
recovered 
cabin 


wert 


for; these wer 


was no tox 
mask was 
during the subject 


becn worn 


found I hes 


im operational test 


Iwo heaters wer 


were so damaged that 


could not be mad Hlowever, teardown 


nspection revealed nothing to wmdicate 
malfunctioning pnor to mpact 

Three watches and an aircraft clock wer 
found and that the 
iverage time of thew stoppage was 0726 

The radio and navigational equipment on 
board the aucraft was damaged m a manner 
which did not permit readings to 
All ground na 


been involved wer 


cxammnation showed 


rehablk 
gatiwonal tacilitu 
‘ he ‘ he d 


accident and 


he mace 
that could have 
OO AS pos ble after the 


sete found to be operating within tolerance 


t 
\ tudy of the 


howed that this awrcraft had been proper 


maimtcname record 


accordance with 
vil Aw Regulation 
5 time of the 


mamtamed im 
pro cdur and ( 

On October 6, 1955, at the 
subject flight, a large high pressure 
Idaho This high pre 
arca was preceded by a cold 
it the time of the 


oMmpal 


atca 
eutered over 
front whi 


located 


accident Wilt 


173 
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The development and production of sub-miniature p 
cision gyroscopic type instruments are exacting problems. 
These problems can only be solved by combining the skills 
of creative, seasoned research development and produc- 
tion engineers within the framework of an organization 
long experienced in the problems of precision instru- 
mentation. 


Important example of U. S. Time’s present role in the 
gyroscopic field has been the volume production of sub- 
miniature precision rate gyros. More than seven thou- ' 
sand of these precision-built rate gyros are currently 
being used in guided missiles, antenna stabilization 1 
systems, autopilots, damper systems and stable platforms. 
The performance characteristics of these rate gyros can be 

modified to suit your specific requirements. 


U.S. Time’s new enlarged research staff and facilities are 
engaged in research, design and development of miniature # 
precision instruments—instruments to withstand and 7 
perform under the severe environment of supersonic air- j 
craft and missile flight. 


We invite inquiries in the following fields of precision 
instrumentation: 


STAGLE PLATFORMS ¢ FLOATED INTEGRATING 
GYROS ¢ ACCELEROMETERS ¢ RATE GYROS ¢ TWO 
AXIS GYROS * DAMPER SYSTEMS ¢ INERTIAL 
INSTRUMENTATION ¢ GUIDANCE SUSB-SYSTE 





THE UNITED STATES TIME CORPORATION 


World's largest manufacturer of watches and mechanical time fuses 


Sales Offices: 500 Fifth Avenue, New York «+ 346 Tejon Place, Palos Verdes, California. 
Plants: Middlebury and Waterbury, Conn., Little Rock, Ark., Abilene, Tex., Dundee, Scot. 





SAFETY 


500 to 600 miles to the 
sulted m the weather 
fair with cattered clouds over the 
lower terrain of the planned route Denver 
to Salt Lake City 

However, off the airway broken 
cast cloud conditions, accompanied by hght 
now showers, were present over the high 
mountain peaks and ndges. From the avail 
ible information it is concluded that the 
free air wind at the 12,000-foot level in 
the Laramie, Wyomuing,-Medicine Bow 
Mountain range was from 330 degrees at 
30 to 40 knot The velocity of the wind 
in the ummediate vicinity of Medicine Bow 
Peak can only be estimated; however. it is 
believed that because of added terrain effect 
it could have been increased to 50 to 60 
knots 

This would have resulted in 
drafts and turbulence being present near 
the lee slope and probably for a distance 
of 10 to 15 miles away from the mountain 

that side 

( onsiderable 


southeast This 
be mg gem rally 


sor 


to over- 


dow n 


thought and study were 
given to the possible existence of a moun 
tam wave” condition in that area. Some of 
the factors associated with the formation of 
a mountam wave were present, however, a 
number of the factors considered vitally 
unportant were not present and it is doubt 
ful if such a wave did exist at the time of 
the accident 

A pilot flying a small aircraft on October 
6 from Cheyenne, Wyoming, to Reno, 
Nevada, passed Medicine Bow Peak 
approximately 22 miles to the east and 
north within a few minutes of the time the 
accident occurred He described — the 
weather conditions as follows . the haze 
was thick especially to the north. 

“However, the visibility toward the moun 
tains was very good. The tops of the moun 
tains were hidden by white cumulus clouds 
whose tops I estimated to be about 
13,000 feet. I was especially interested in 
the tops at the time as I had considered, 
before leaving Cheyenne, using the Victor 
4° airway but was warned by the lady in 
the Weather Bureau that I could expect 
heavy turbulence and strong downdrafts 
over the mountain.” 


Witnesses 


During the investigation a number of 
persons beheved to have seen the aircraft 
prior to its striking the cliff were interviewed 
None of these witnesses could positively 
lentify the aircraft they saw as a United 
Air Lines C-54; however, they said the air 
plane was large and had four engines. All 

the witnesses who were in the general 

nity of Medicine Bow Peak agreed that 
urplane was silver in color and was 


nder certain atmospheric condition a 


trong windfiow perpendicular to a moun- 
tain ridge will produce a wave-type etruc 
ture on the lee side imilar to the wave 
‘tream from fast-flowing 
These 


moale, 


produced dow 
ubmerged rock 
tremendous 


Water ver “ 
wave develop on a 
often two or more times the height of the 
which produced them 
updraft», and turbu- 
when it ix well 


mountain barrier 
Violent downdrafts, 
lence occur in the wave 
developed When moisture content of the 
air involved 1 favorable, characteristic 
cloud patterns develop in the wave 

or 4 Airway lle just north of Medicine 
Bow Peak and extends between Laramie 
radio and Cherokee radio on a magnetk 
bearing of 275 degrees 
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fiving in a northwesterly direction toward 
the peak 

Three witnesses, who were at a logging 
camp located about 10 air miles southeast 
from the crash site, said that the airplane 
did not appear to be turning but that its 
nght wing was slightly down. They estimated 
its altitude to be about 10,000 feet by the 
known elevation of the camp (9,600 feet) 
the approximate height of the nearby trees 
(60-75 feet), and that the aircraft did not 
appear to be higher than 500 to 600 ft 

These witnesses saw the airplane (for only 
several hundred yards away 
ind through a clearing im the trees. The ai 
craft was then flying immediately below 
the clouds and imtermittently flew either 
behind momentarily 


1 short time 


into or clouds, 


obstructing their view of it, 


Noise Like Cannon 


One of these witne sses said he believed 
one propeller was not rotating; others said 
they believed all of the 
operating in a normal manner. One witness 
testihed that a few minutes after the an 
plane passed from his view he heard a noise 
im the distance which sounded like a cannon 
firmg or a mining blast. He did not at that 
heard with the 


engines wer 


time associate the 
urplane he had seen 

In the vicinity of the 
rolling clouds and the 


Nose 


camp at the time 
were low visibility 
was somewhat hazy owing to dusting snow 
the sun could not be seen. Medicine Bow 
Peak could not be seen from the camp 
because of terrain obstructions. A a | 
was made of all available sources, both 
civil and military, to determine if another 
airplane of that size could have been flying 
in that vicinity at that approximate tim 
none was found 

As a result of information obtained from 
the witnesses, a probable flight path was 
constructed. This flight path, projected 
from the accident site on a magnetic heading 
of 120 degrees, covered a distance of 
approximately 23 miles. An extension of 
this flight path to the southeast crosses the 
planned route in the vicinity of Ft. Collins, 
Colorado, and to the northwest agam 
crosses it near Rawlins, Wyoming 

Medicine Bow Peak is located abbout 124 
miles north-northwest of Stapleton Field 
Denver, and is 33 miles west of Laramic 
A few miles south of the peak the mountains 
can be crossed at an altitude of 10,000 feet 
ind once bevond them the North Platte 
River valley can be followed to the vicinity 
of Rawlins (Sinclair radio. ) 

As previously stated, the company Flight 
Plan and Dispatch Release for the subject 
flight specified 1 course to be flown VFR 
over airways V 4 Denver to Laramie, V-118 
to Rock River radio, V-6 to Fort Bridger, 
Wyoming, and V.32 to Salt Lake City; 
alysis, weather forecasts, and 
sequence reports were attached. This docu- 
ment was signed by both the dispatcher on 
duty and Captain Cooke 

The “Weather Analysis” portion of the 
release was signed by Captain Cooke as 
having been prepared by him. Under the 
subsection entitled “Mass Weather’ was the 
following: “High-pressure area, Great Basin 
moving slowly castward, scattered, occasion 
ally broken and cumulus clouds along the 
cast slope of the Rockies based above flight 
level. Air slightly rough.” 

A review of all documents pertaining to 


weather 





USES FAMOUS 
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AIRCRAFT CLOCKS 
d and sel d the world 
over ter true watchmoker craftemen- 
ship and time-tested reliability 





MODEL 640 + TYPE A-10-A 
8 DAY ELAPSED-TIME AIRCRAFT CLOCK 
a ae tested end reguicted in strict 
ordonce with Militery Specification MIL- 
ra 9196 ve 4 Fits # open. 
3 hour - with — 


white ta on block beck . 
Lightweight, unbreckable oxidized 
eluminum cose. Also in 24 hour diol. 
Free catalog — Fine Alrcraft Clocks 
Write; Dept. DO 
WAKMANN WATCH CO., INC. 
15 West 47th St., N.Y., N.Y., JUdson 6-1750 





Manufacturer of A.O.P.A. Nevitimer 
Quelified suppliers to Army, Nevy, Air Force 














Military Standard 


TEFLON SPIRAL 
BACK-UP RINGS 


¢ MS28782 and MS28783 rings pro- 
duced under exacting inspection con 
trols. 

¢ Annealed for dimensional stability 
with all properties certified to AMS- 
3651. Complete range of sizes for use 
with AN6227 and AN6230 or MS287#4 
“O” rings. Packed in telescopic con- 
tainers on supporting mandrels to pre- 
serve shape. Send for data. 


RESISTOFLEX 


corporation 
Roseland, N. J 
Factory Warehouses: Burbank, Calif, 


*Tefion is DuPont trademark for its tetra- 
fluoroethylene resin 


Datias, Tex 
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If you have 

vision that hurdles 

known horizons, 
professional skills to 

take you there, and a 
driving discipline that teams 
the two. . . opportunities 
as limitless as space itself 
await you at Martin-Denver. 


We see you accepting the 
challenge of the ICBM, 
, In concert with an elite 

group of engineers. 


We see your faculties sharpened, 
your life lived more fully, in 
the Colorado Rockies. 


See for yourself . . . and 
write Emmett E. Hearn, 
Employment Director, 
Post Office Box 179, 
Dept. V-4, Denver 1, 
Colorado. 











SAFETY 


the dispatch and release of the aircraft at 
Denver, together with the testimony of 
company personnel, indicates that other 
than the error in loading the rear baggage 
compartment the dispatch was made in 
accordance with United Air Lines’ estab- 
lished procedure. Company officials testified 
that under VFR conditions any deviation 
from the prescribed route, cither in altitude 
or direction, is the captain’s responsibility 
but must be coordinated between the captain 
and dispatcher. Captain Cooke did not 
advise the dispatcher of any intended 
deviation from the flight plan 

The Company Flight Operations Manual 
re - Maximum Levels  Unpressurized Cabins 
states: “Flight will normally be conducted 
at levels not to exceed 12,000 feet above 
sea level Another company rule is 
“In VER conditions, flights will check and 
follow the radio navigational courses which 
define the airway These and other 
company rules governing VFR-IFR flight 
represent a company policy which is 
patterned for the safety and comfort of its 
passengers 

Captam Cooke was qualified to fly the 
route involved in August, 1951, and had 
flown it 45 times im the year preceding the 
weident According to his superiors in the 
company he had never been known to 
deviate from a planned route without 
dlvising the dispatcher 

In accordance with the Board's policy 
ot keeping wcident mvestigations open for 
consideration of new evidence, and since 
incapacitation of the crew was a possibility 
that could neither be supported nor negated 
by existing evidence, it was decided to 
return to the accident scene to continue the 
investigation. This could not be done for 


an appreciable time because of deep snow on 


the mountain. However, prior to the deci 
ion to continue the imvestigation, the 
wreckage had been released to the carrer 
ind, because it was believed to be a hazard 
to the public welfare, an attempt was made 
to destroy and bury it—this was done by 
U.S. military ground and air forces 


Second Investigation 


On August 27 
tion was begun. This working group, headed 
hy Board personnel, included employes of 
United Ni Line and company — pilots 
representing the Aw Line Pilots Association 


1956, a second investiga 


Ihe mvestigation on the mountam took 
three days, and many aircraft parts which 
had) previously been examined were re 
examined. Numerous components of the 
ockpit, together with the fuselage nose 
section, were found at an clevation§ of 
11,390 feet on a rocky ledge. ‘This wreckage 
was badly damaged by mmpact, and the 
cnsumg fire 

Beneath a portion of the wreckage 
cockpit combustion heater was found 
was mashed flat and was bent 90 degrees 
near its middle. The igniter plug, with its 
lead torn away, remained m place. All fuel 
md aw controls were missing. The heater 
was brought back to Washington, D. ¢ 
subsequent to the investigation ind wa 
delivered to the National Bureau of Stand 
ards for further examination. [t was the 
Bureau's determination that all failures wer 
apparently caused by mechanical damage 

It is possible that the mechanical damag 
referred to could have occurred on impact 

The No. 3 prope ller hub found on the 
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talus slope was further examined. Its dome 
shell was broken off and the piston was 
broken. The distributor valve was mashed 
in the end of the propeller shaft. All but 
three of the barrel bolts were broken and 
the barrel halves had separated approximately 
one inch. ‘The barrel bolts were removed 
ind the barrel halves separated in order 
to examine the dome position, The stop 
rings were in place and had been in position 
for a blade range of 24 degrees low pitch and 
93 degrees full feathermg. ‘The dome piston 
position indicated a blade angle of approxi 
mately 31 degrees 

Because of the extensive impact damage 
to the propeller it was impossible to remove 
the rear barrel half from the propeller shaft 
Parts of two spider shim plates and two 
brass shims were recovered. By matching the 
pieces of the shim plates, an impact mark 
was determined which indicated an approx: 
mate blade angle of 38 degrees Epepect 
marks on the brass shims indicated approxi 
imate blade angles of 35 degrees 

\ propeller governor was also located on 
the talus slope. It was determimed from 
the model and serial numbers of — this 
governor that it had been installed on the 
No. 4 engine. The drive shaft coupling was 
missing and the drive shaft housing was 
pushed inward at impact. The control 
pulley was broken from the head; the 
control shaft was intact. The control head 
was removed and installed on a serviceable 
vovcmmor 

This assembly was then placed on a 
governor test stand in order to check the 
rpm. setting of the control head. This 
test revealed that the control head was 
positioned for 2,050 engine rpm. which 

within the normal cruising range for the 
ubject aircraft and engine. Disassembly of 
the control head revealed a slight binding 
of the shaft due to impact. The counter 
balance spring was imtact with normal 
tension oe Rel of the pilot valve 
id flyweight assemblies revealed no indica 
tions of operational distress. All this addi 
tional evidence concerning the propellers 
ind their related svstems substantiates the 
fact that all propellers were rotating at 
the time of impact 


ANALYSIS 


Hazardous working conditions throughout 
the investigation of this accident made it 
dificult to examine adequately pertinent 
components of the aircraft; however, there 
are many known factors and the careful 
consideration of these is presented 

It is obvious from the established flight 
path that the aircraft deviated from the 
plinned route a number of miles to the 
west, of course. Although witnesses clos« 
to the scene of the accident were unable to 
positively identify the aircraft they saw, 
in the light of known facts it is reasonable 
to assume that the aircraft seen was the 
United C-54. Therefore, it can be concluded 
that, considering the weather conditions and 
mountainous terrain, the aircraft. was flying 
at a dangerously low altitude at that tune 

\ UAL captain testified that it was 
normal procedure for UAL pilots, during 
1 chmbout from Denver under VFR con 
ditions, to fly several miles east of the airway 
He said this was done to avoid incoming 
low-flying aircraft which usually begin their 
letdown near Fort Collins, Colorado. This 
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Mechanical Engineers 
are putting Electrons 
to Work at RCA 


...and now, mechanical engineers 
can help create RCA’s advanced 
airborne weapons systems 


Mechanical engineers are particularly essential in this field, for 
desired performance characteristics are running into barriers of 
mechanical limitations. The men who can qualify will create the 
muscles and sinew that change electrical impulses into more 
powerful weapons forces...such as airborne fire control systems 
or airborne communications. It will take real engineering 
ingenuity to develop reliable mechanical equipment of the 
lightest weight to fit in the smallest space and function in 
extremes of environmental shock, vibration, cooling, humidity 
and altitude. 
Today, RCA has openings of interest for mechanical engineers 
with experience in: 

Vibration and stress analysis 

Electronic thermal design 

Precision mechanism design 

Electronic and hydraulic servo application 

Printed circuitry and transistor packaging 

Electronic equipment packaging 

Aircraft installation and structures design 

Environmental testing 
Positions for both Junior and Senior Engineers... excellent 


opportunities for professional advancement. . . liberal benefits 
... Tuition Refund Plan for advanced education. 
To arrange personal interview, send resume to: 

Mr. Robert A. Wallace 

Engineering Personnel, Dept. Z-13D 

Radio Corporation of America 

Bidg. 10-1, Camden 2, N..J. 


World Leader in Electronics 
RADIO CORPORATION of AMERICA 
Defense Electronic Products 
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RAYTHEON is one of the world's largest 


companies devoted exclusively to Electronics, 


and the /argest in New England. 


The recently formed Maynard Laboratory is engaged in the de- 
sign and development of unique and advanced Coherent Radar 
Systems used in the fields of navigation, fire control and guidance. 
The Maynard Laboratory is specializing primarily in the naviga 
tion and guidance of supersonic aircraft and in specific applications 
of radar for shipborne use. The laboratory has a nucleus of some 
ol the country’s finest enginecrs and scientists working on the 
application of Electronics to the needs of our rapidly expanding 
Aircraft Industry. As is common to all healthy youngsters, this 
new cnginecring Organization is growing fast and presents un- 
matched opportunitics for engincers who want challenging, interest- 


ing work with the prospect of real progress 


Stafling activities are currently under way at all 
levels. If you are interested in these or similar 


projects, contact us to discuss details. 


RADAR SYSTEMS ANALOG COMPUTER DESIGN 
CIRCUIT DESIGN MECHANICAL PRODUCT 
ENGINEERING PHYSICS DESIGN 

TUBE APPLICATIONS. ELECTRONIC PRODUCT 


RELIABILITY DESIGN 
MICROWAVE DESIGN TEST EQUIPMENT DESIGN 


MAGNETIC COMPONENTS TECHNICAL WRITING 


Write John J. Oliver 


THE MAYNARD LABORATORY 
P. 0. Box 87, Maynard, Mass. 
Tel: TWinoaks 7-2945, Ext. 246 


SAFETY 


fact was considered in computing probable 
flight data for Flight 409, from which it was 
determined that the flight reached its cruis- 
ing altitude of 10,000 fect approximately 25 
miles north of Denver. From this point a 
heading of approximately 315 degrees mag 
netic would have been required to fly to 
Laramic. From this same location a mag 
netic heading of 300 degrees would have 
been necessary to fly directly toward Med 
icine Bow Peak 

An extension in both directions of the 
known flight path indicates that cither a 
shortcut was being attempted when the 
accident occurred or that the crew was 
incapacitated and the aircraft was flying 
without assistance 

In considering the first premise, it 1s 
difficult to understand how a pilot of Cap 
tain Cooke's experience would deliberatel 
attempt a shortcut, and even if he did why 
he would have flown at such a low altitud 
over hazardous terrain. It is true that the 
flight was an hour and 11 minutes late 
however, the time saved by taking a shortcut 
would have been inconsequential Prior 
to departing Denver the crew had full 
knowledge, through weather reports, that 
scud and turbulence were present in the 
mountainous arcas and that snow squalls 
were expected to occur 

Knowing this, and the fact that the 
weather along the planned route was good 
makes a shortcut even more incomprehen 
sible; also, Captain Cooke was fully aware of 
the hazards accompanying mountain flying 
There is also the fact that the visibility was 
40 miles that morning and it is evident that 
the clouds covering the mountains could 
have been seen from a considerable distance 

To cross the mountains over Medicine 
Bow Peak safely, an altitude of approximately 
14,000 feet would be necessary. Such an 
iltitude and its attendant passenger dis 
comfort in a nonpressurized aircraft would 
normally be avoided. Finally, to deviate 
from course in this manner, the captain 
would have been breaking rigid company 
rules and his record indicated that he had 
never been known to do so 


Crew Incapacitation 


Considering the navigation equipment an 
board the aircraft, the fact that all pertinent 
ground facilities were functioning im a 
normal manner, the pilot’s knowledge of 
the terrain, and the good visibility pr 
vailing that day, it docs not seem possible 
that a navigational error of any magnitude 
could have been mad 

Phe matter of crew InNCApAac itation cannot 
be completely ruled out. ‘The cockpit heater, 
when examined, did not indicate any burn 
outs prior to impact which could cause 
poisonous gasses to enter the cockpit; 
however, the exhaust manifold was badh 
damaged and some of it was not recovered 
Should this portion of the heater have been 
defective, dangerous gasses could have 
entered the nosewheel well and could have 
been transported from there to the cockpit 
by means of the ground blower. However, 
the ground blower is normally turned off 
before the aircraft becomes airborne and is 
never turned on in the ai unless there is 
a blockage of the nose ram airscoop. Al 
though the incapacitation of pessons in the 
cockpit in this manner appears unlikely, it 
nevertheless cannot be completely  dis- 
counted. Also, it is possible that the crew 
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may have become incapacitated by some 
other means. One possible fact points 
strongly toward this not being true—when 
the aircraft was only four minutes from 
Medicine Bow Peak it was flying at an alti 
tude of approximately 10,000 feet 

Since the aircraft struck the moutain at 
an altitude of 11,570 feet it must have 
climbed about 1,500 feet in approximately 
four minutes, and it appears likely that some 
positive action on the part of the crew was 
necessary to accomplish the climb. 

In consideration of the above facts, the 
Board is of the opinion that there is 
insufficient evidence to establish that the 
deviation from the planned route was due 
to incapacitation of the crew, errors in 
navigation, or malfunctioning of the aircraft 
or any of its components, but rather that 
the pilot deviated from the planned course 
for reasons unknown 


FINDINGS 


On the basis of all available evidence the 
Board finds that 

1. The carrier, the aircraft, and the crew 
were properly certificated 

2. The gross takeoff weight was within 
the allowable limits at the time of takeoff: 
unproper distribution of the load was of such 
inmnor extent it was not a factor 

3. The flight plan was properly prepared 
by the crew 

4. The weather along the prescribed route 
was good and the aircraft could have been 
flown safely at an altitude of 10,000 feet 

5. The pilot deviated from the planned 
route 

6. The aircraft was observed flying in and 
out of clouds at an approximate altitude of 
10,000 feet, 10 miles southeast of the acci 
dent scene and 21 miles west of the pre 
scribed cours 

7. The aircraft struck the mountain peak 
at an altitude of 11,570 feet 

8. Examination of the recovered sections 
of the aircraft failed to indicate any fire 
structural failure, or malfunctioning of the 
urcraft or its components prior to impact 


PROBABLE CAUSE 


The Board determines that the probabl 
cause of this accident was the action of the 
pilot in deviating from the planned route 
for reasons unknown 

By The Civil Aeronautics Board 

James R. Durfee 
Chan Gurney 

Harmar D. Denny 
G. Joseph Minetti 


SUPPLEMENTAL DATA 


The Civil Acronautics Board was notified 
of this accident at 1000, October 6, 1955. 
An investigation was immediately initiated 
in accordance with the provisions of Section 
702 (a) (2) of the Civil Aeronautics Act of 
1938, as amended. A public hearing was 
ordered by the Board and was held in 
Denver, Colorado, on November 14 and 15, 
1955. This hearing was reconvened January 


9, 1957, in Washington, D. C 
Air Carrier 


United Air Lines, Inc., is a scheduled air 
carrier incorporated in the State of Delaware 
with its principal offices in Chicago, Illinois 
It operates under currently effective certif 


AVIATION WEEK, April 22, 1957 


EMPLOYMENT OPPORTUNITIES 


Analytical Engineers 
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Marquardt engineers work their own problems on 
this electronic analog computer. 


Marquardt offers opportunities in 
the field of supersonic propulsion 


To solve the complex problems of supersonic and hypersonic 
propulsion, Marquardt needs analytical engineers capable of 
independent and original work. 

To encourage a creative climate Marquardt provides modern 
facilities such as our Analog Computer which enables engineers to 
investigate parametric solutions to these problems. 

The Marquardt computer room contains two separate differential 
analyzers which may be used separately or together. These com- 
puters are designed so that you may set up your problem and 
obtain a solution either personally or with the services of a com- 
puter specialist. Problems which heretofore required many tedious 
hours are now run-off from four milli-seconds to several minutes 
depending on the time scale chosen. 

Operating with a real time scale, the analog computer may be used 
as a simulator in conjunction with other components of the 
physical system. Such an application saves hours of valuable 
design, building and test time. 

You will find a variety of challenging problems at Marquardt. 
Problems involving control components, or complete ram-jet, turbo- 
jet and inlet control systems, are but a few. 


If you would like to participate, please write or phone: 


Jim Dale, Professional Personne/ 
16555 Saticoy Street *» Van Nuys, California 
Telephone STate 5-8361 


Marquardt vrcnrr ce 
-_——_ 








FIRST IN RAMJETS 
Van Nuys, California - Ogden, Utah 
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ENGINEERS AT 


Production design engineers at Rohr will tell you there's 
no time for aimless wandering with blueprints. Every 
man on the Rohr team knows his job, and benefits 
directly from doing it well. 


Rohr, world leader in production of power packages, 
builds major components for most of America’s leading 
air frame manufacturers. Rohr's contract backlog of 
$223,000,000 (nearly 40% commercia!) calls for 
immediate expansion of personnel and facilities. Per- 
sonal advantages are exceptional, recognition is fast, and 
permanence is assured. 

Your opportunity at Rohr plus Southern California’s 
all-year sunshine offer you and your family the happy 
living you seek, If you are an experienced aircraft design 
engineer, enclose resume to J. L. Hobel, Industrial 


Relations Manager, Dept. 39 


WORLD'S LARGEST PRODUCER OF READY-TO-INSTALL POWER PACKAGES FOR AIRPLANES 


CHULA VISTA, CALIFORNIA 


Alse plants in Riverside, California «@ Winder, Georgia «¢  Avburn, Washington 








icates of public convenience and necessity 
issued by the Civil Aeronautics Board and 
scheduled operating certificates issued by 
the Civil Aeronautics Administration. These 
certificates authorize the company to trans 
port by air persons, property and mail be 
tween various points in the United States, 
including the route New York, New York, 
to San Francisco, California 

Captain Clinton C. Cooke, Jr., age 35, 
held a currently effective airman certificate 
with airline transport rating and an appro 
priate rating for the subject aircraft. Captain 
Cooke was employed by United Air oa 
on January 13, 1944. He had a total of 
9,807 pilot hours, of which 2,289 hours 
were in the type equipment involved. His 
last physical examination was on June 22, 
1955, and his last route check was on June 
20, 1955. 

First Officer Ralph D. Salisbury, Jr., age 
33, held a currently effective airman certif 
cate with commercial rating. He was 
employed by United Air Lines on May 21, 
1952. He had a total of 2,418 pilot hours, 
of which 343 hours were in the type of 
equipment involved. His last physical exam 
imation was on August 23, [o85, and his 
last route check was on November 12, 1953 

Stewardess Patricia D. Shuttleworth, age 
21, was employed by the company in Feb 
mary 1955. She graduated from the Stew 
ardess School in Cheyenne on March 7 
1955, and was assigned to Salt Lake City 
April 13, 1955. Her performance and 
evaluation records as a stewardess reflect 
excellent grades 

N 30062, a Douglas C-54B-DC, manu 
facturer’s serial canes 18389, was manu 
factured in 1943 and had a total time of 
28,755 hours with 1,289 hours since the 
last overhaul. It was currently certifigated 
by the Civil Aeronautics Administration. The 
aircraft was equipped with Pratt and Whitney 
model R2000-11 engines and Hamilton 
Standard model 2350 propellers with 
model 6507 blades. Time since major over 
haul on the four engmes was within ap 
proved limits 


a) . 

BOAC Averts Strike 
Of Flight Engineers 

London—Crews of British Overseas 
\irways Corp. Britannias began their 
first scheduled runs under a temporary 
compromise agreement in a lengthy dis 
pute concerning the status of the flight 
enginecr in the turboprop aircraft 

Instead of the engineer's station 
BOAC has provided a jump seat behind 
and between the pilot and co-pilot’s 
scats designed for an engineer's watch 
Station or as a supernumerary crew scat 

Merchant Navy and Air Line Officers 
Assn., which represents the enginecrs, 
opposes performance of more than onc 
function by the same officer of an air 
craft. British Air Line Pilots Assn. be 
lieves engineer dutics are too few aboard 
the Britannia for the engineer to mak« 
a significant contnbution to the work 
load. 

New working party was set up to 
clarify the situation, with recourse to 
the National Joint Council 
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WHO'S WHERE 


(Continued from page 23) 





Changes 


Frank R. Carver, head-radar development 
department, and E. E. Herman, heed radar 
systems department, Airborne Systems Lab 
uratories, Hughes Aircraft Co., Culver City, 
Calif. Also: John C. Bailey, head-scientifx 
ind general recruitment, Systems Develop 
ment Laboratories 

James O. Gregory, a transport pilot for 
the Los Angeles Division, North American 
\viation, Inc., Los Angeles, Calif 

H. Fisk Tarbox, manager-newly created 
\viation Sales Department, Mobil Overseas 
Oil Co., affiliate of Socony Mobile Oil Co 

Alfred Schaff, Jr., manager-test and field 
xrvice, Acrojet-General Corp.'s Solid 
Rocket Plant, Sacramento, Calif 

Lome W. Frame, public relations man 
iger, Crenda Engines, Limited, Malton, On 
tario, Canada 

Gen. Roger M. Ramey (USAF, ret.), a 
onsultant with Radioplane Co., subsidiary 
ot Northrop Aircraft, Inc., Van Nuys, Calit 

H. Richard Alexander, western regional 
customer relations manager, (Manhattan 
Beach, Calif.), Stratos, division of Fairchild 
Eengine & Airplane Corp., Bay Shore, N. Y 

Clare E. Barkalow, associate manager-ad 
vanced engineering division, Lear, Inc., 
Grand Rapids, Mich 

Frank J. Beach, director-airfreight traffic, 
\merican Airlines, Inc Also: John W. 
Colthar, director-schedule development; 
Alfred E. Deshell, manager-passenger tariffs, 
Arthur M. Morton, manager-schedules; 
Mark Forrester, manager-airfreight tariffs 

Oliver Judd, station ground services man 
ager (Portland, Ore.), United Air Lines, Inc 
Mr. Judd succeeds E. S. Maroney, deceased 

Frank F. Davis, domestic sales manager, 
California Dhyvision, Lockheed Aircraft 
Corp., Burbank, Calif 

G. Norris Shaw, senior military liaison 
engineer, Temco Aircraft Corp., Dallas, ‘Tex 

Robert M. Hawley, director-sales and cus 
tomer relations, Weapon Systems Division, 
Bell Aircraft Cerp., Buffalo, N. Y 

William F. Callejo, manager-propertics, 
Shick Airways, Inc. Also: James M. Mask, 
director-purchasing 

‘Howe H. Hopkins, chief engineer, Au 
cooled Motors, Inc., Syracuse, N. Y 

Dr. Donald M. Allison, Jr., assistant 
manager-military products, Radio Division, 
Bendix Aviation Corp., Baltimore, Md 

J. W. Stack, director-sales and contracts 
Milwaukee plants), AC Spark Plug Divi 
sion, General Motors Corp., Flint, Mich 

W. J. Rutherford, aviation sales manager, 
General Logistics, Pasadena, Calif 

William G. Alexander, chief engineer, 
Stromberg-Carlson, a Division of General 
Dynamics Corp., San Diego, Calif 

R. W. Powell, assistant division manager, 
Avionics Division, Acrojet-General Corp, 
Azusa, Calif. B. J. Gastineau succeeds Mr 
Powell as chief engineer 

George E. Beringer, general manager 
aircraft products section, Bendix Products 
Division, Bendix Aviation Corp. South 
Bend, Ind. Also: Richey W. Whitesell, 
administrative assistant to the general man 
ager 
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| SHOOT FOR THE TOP | 


with 
Chrysler Missile Operations 


Detroit, Michigan 


WHATEVER YOUR GOAL IN ENGINEERING 
MISSILE OPERATIONS OFFERS CHALLENGING 
CAREER OPPORTUNITIES IN 


DESIGN 


LABORATORIES 
nd 


MANUFACTURING 


for 


Engineers with Experience 
in 


STRESS * WEIGHT » MECHANICS 
HYDRAULICS * METALLURGY 
ELECTRONICS * AERONAUTICS 

QUALITY CONTROL * PNEUMATIC 
TESTING * GUIDANCE AND CONTROL 
ELECTRO-MECHANICAL PACKAGING 

PRESSURE AND TEMPERATURE 
TEST PLANNING * PLANT 
ENGINEERING 
TELEMETRY * INSTRUMENTATION 
ANTENNA * TRANSFORMER ENGINEERING 


TOP 
CHRYSLER FRINGE BENEFITS 


These are permanent positions in suburban 
Detroit, Michigan. Moving and relocation 
expenses paid. 


WATCH YOUR LOCAL WNEWSPAPER’S 
CLASSIFIED ADS FOR WORD OF MISSILE 
OPERATIONS RECRUITERS IN YOUR AREA 


or write 


CHRYSLER CORPORATION 


Missile Operations, Personnel Dept. 
P.O. Box 2628, Detroit 31, Michigan 
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World's largest collegiate stadium—University of Michigan. 


Now’s the time to get a 


50 YARD LINE SEAT! 


‘The Bendix Systems Division is the newest division of Bendix 
Aviation Corporation. It is located adjacent to the University of 
Michigan in Ann Arbor. Its function is to integrate Bendix skills 
and facilities for systems planning, development and production. 





This new organization is being expanded rapidly. It is a fine 
opportunity to get in on the ground floor of this big and im- 
portant new part of Bendix, especially for men who feel their 
present chances for growth are not good. 

Specifically, we need men with experience in: 

SURVEILLANCE & RECON: radar, infrared, acoustics. 

WEAPONS: missiles, aircraft subsystems, guidance and control. 
DATA PROCESSING: analog and digital computers, displays 
NUCLEAR: reactors, propulsion, special weapons. 
COMMUNICATIONS: radio, digital, data links. 

NAVIGATION: radio, inertial, ground-controlled. 
COUNTERMEASURES: bcm, decoys, electronic warfare. 

OPERATIONS ANALYSIS. 


For an interview, write or call (NOrmandy 5-6111) Bendix 
Systems Division, Ann Arbor, Michigan. 


Bendix Systems Division “Geen di” 


ANN ARBOR, MICHIGAN 





182 

















































MECHANICAL ENGINEERS 
Prime Requisites 
Far a Career 

in 

Nuclear Flight Pro pulsion 







® Good Fundamental Training 
@ A Flexible Point of View 








Developing an atom-powered 
engine requires the combined 
efforts of professional men from 
many technical areas. 


If you have from 1 to 5 years’ 
experience General Electric will 
provide the specialized knowl- 
edge necessary to apply your 
skills to the nuclear propulsion 
project here—-already in the 
product stage. 


We start you right in with as- 
signments in project areas like 
these: 


THERMODYNAMICS 
CYCLE ANALYSIS 
HEAT TRANSFER 
FLUID FLOW 
STRESS & WEIGHT ANALYSIS 
SHIELD DESIGN 
REMOTE HANDLING 
TURBO-JET APPLICATIONS 
POWER PLANT COMPONENTS 
REACTOR DESIGN & STRUCTURE 
AIRFRAME AND STRUCTURES 


In-plant seminars and expert 
supervision will thoroughly 
ground you in the basics of nu- 
cleonics technology. You'll have 
access to such complex facilities 
as an engine test cell and digital 
and analog computers. And you 
can take graduate courses on a 
Full Tuition Refund Plan. 
COMPREHENSIVE BENEFITS 
FREQUENT MERIT REVIEWS 
RELOCATION EXPENSES PAID 


Choice of two locations: 
Cincinnati, Ohio or idaho Falls, 
Idaho 





Write tn confidence, stating salary require 
menta, to location you prefer 


Mr. J. R. Rosselot 
P. O. Box 132 

Cincinnati, Ohio 

Mr. L. A. Munther 

P. O. Box 535 

Idaho Falls, idaho 


GENERAL @® ELECTRIC 
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H*: YOU SEE some of the major components now 
being supplied by Goodyear to major aircraft 
manufacturers. Goodyear engineers had a hand in vir- 
tually all of them. 


Helping to outfit these winged powerhouses is just one 
of the exciting activities at Goodyear Aircraft these days. 
Important parts are being built for guided missiles — 
there are stimulating developments in electronics, radar 
structures, plastics, metals and countless other projects. 


All this spells opportunity unlimited for engineers. Our 
continued growth and diversification have required 
expansion of our engineering staffs in all specialties at 
both Akron, Ohio, and Litchfield Park, Arizona. Availa- 
ble for your use are the most modern engineering and 
research laboratories, including a large computer 
laboratory. 


If you have an eye to the future — and it’s focused on the 
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eer 


Opportunity: 
>» 


‘4 


a , ; 
’ ae _ a 
{ —_ ote oe - 
\ j ) 
_— 


NOW 
LOADING 


sky — a rewarding career can be yours at Goodyear Air- 
craft. Salaries and benefits are liberal, of course. And if 
you wish to continue your academic studies, company- 
paid tuition courses leading to advanced degrees are 


available at nearby colleges. 


For further information on your career opportunities at 
Goodyear Aircraft, write: Mr. C. G. Jones, Personnel 
Dept., Goodyear Aircraft Corporation, Akron 15, Ohio. 


Theyre doing big things at 
GOODFYEAR 
AIRCRAFT 








EMPLOYMENT OPPORTUNITIES 
tI —— 
we want a well-qualified 


TRANSISTOR APPLICATION ENGINEER 


The expanding Avionic Division . . . with complete engi- 
neering, laboratory and production facilities . . . needs 
a man with these qualifications: 


} Professional transistorized amplifier designing experi- 


ence, preferably for servo applications. Experience with 
germanium transistory at elevated temperatures. Ex- 
perience with silicon transistors and diodes. The ability 
to analyze specific equipment and specification require- 
ments and to design and estimate costs from them. 

Desirable additional qualifications: Experience with 
servomechanism design and construction, transistorized 
summing amplifiers, automatic control and controls for 
military and aircraft applications. Magnetic amplifier 
and transistor-magnetic amplifier experience. Working 
knowledge of MIL-E-5200 and MIL-E-5272 specifications. 

We want a man willing to do a job and be rewarded 
accordingly. For further details, write or phone Director 
of Industrial Relations in strict confidence. 





MANUFACTURING co. 
poh avionic division 
RACINE, WISCONSIN 
ee Oa a. 


ENGINEERS MECHANICAL 


Work with the top men, in the most Versatile 
Laboratories and with che finest test, research 
and development facilities. New plant being 
added in suburban Milwaukee as part of 
Major, Permanent, Expansion Program. 


INERTIAL AC provides financial assistance toward your 
Master's Degree. Graduate Program also avail- | 


GUIDANCE able evenings University of Wisconsin, 


SYSTEM Milwaukee. 


GM’ iv ition in the field - 
PROGRAM pm nehth 7 GM's policy o penn Avera 





creates individual opportunity and recognition 
© Vibration ond Stress Analysis for each Engineer hired. 


© Mechenicel Design Milwaukee offers ideal family living in a pro- 
gressive neighborly community in Southern 


@ Electronics Peckege Design ~ Wisconsin. 
@ Electronics Package Cooling yy For personal confidential interview in your | 


locale send full facts about self to 


Mr. Cecil E. Sundeen, 
Supervisor of Salaried Personnel 


Recent EE, ME ey THE ELECTRONICS veliee F 
Graduate Inquiries © ORL} GENERAL MOTORS CORP. 


Also Invi 
so Invited Milwaukee 2, Wis. 








To 
EMPLOYERS 


who advertise 
for MEN: 


When there are many ap- 
plicants for a single posi- 
tion it frequently happens 
that the only louane ac- 
knowledged are those of 
the most promising can- 
didates. others may not 
receive any indication 
that their letters have 
even been received by a 
prospective emplo 
much less given om 
ation. These men often 
become discouraged, will 
not respond to future ad- 
vertisements, and some- 
times question their bona 
fide character. 


Every advertisement 
printed in the Employ- 
ment Opportunities Sec- 
tion is duly authorized. 


It will help to keep our 
readers interested in this 
advertising if you will 
acknowledge every ap- 
plication received, even if 
you merely return the let- 
ters of unsuccessful appli- 
cants with “Position filled, 
thank you” written or 
stam on them. 


We suggest this in a 
spirit of cooperation be- 
tween employers and the 
men replying to Employ- 
ment Opportunity adver- 
tisements. 


Classified Advertising Division 


McGraw-Hill Publishing Co., Inc. 





AVIATION WEEK, April 22, 1957 








EMPLOYMENT OPPORTUNITIES 


CHALLENGING 
OPPORTUNITIES 


IN ¢ Avionics ¢ Inertial Systems 
¢ Computers ¢ Missile Guidance, 
¢ Jet Engine Fuel Controls 


WITH & THE ELECTRONICS DIVISION OF 


ALL GRADUATE ENGINEERS are offered permanent job 
opportunities. We extend a cordial invitation to every deserving Engineer and Designer 
to write us their wants. We may be able to supply the square hole for the square peg! 


YOUR FUTURE depends on your making the right connection with the right firm as 


quickly as possible. 
The men hired will enjoy working with some of the top men in the field and with the 
finest test, research and development facilities. GM's long-standing policy of decentral- 


ization creates individual opportunity and recognition. 


Why not send us full facts about your education, work background, etc. 
We will do all we can to treat your application with the fullest confidence 
AC SPARK PLUG THE ELECTRONICS DIVISION 


GENERAL MOTORS CORPORATION 


MILWAUKEE 2, WIS FLINT 2, MICH 
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ENGINEERS-SCIENTISTS: TEMPERATURES TWICE AS HOT AS 
SUN'S SURFACE NOW PRODUCED ATG.E’S AEROSCIENCE LAB 


New ‘Water Arc’’ Advances Nose Cone Technology at 
Missile & Ordnance Systems Department of General Electric 


When MOSD became prime con- 
tractor for ICBM Nose Cone de- 
velopment, engineers and scien- 
tists here were faced with the 
necessity of creating not only 
new systems concepts, new com- 
ponents, new materials and new 
fabrication techniques, but also 
the very tools and facilities to 


cvaluate them. 


Meteors may melt on entering 
the earth's atmosphere, but the 
relatively thin-skinned nose cone 
must come through in full func- 
tional order. To test out heat- 
resistant materials capable of 
withstanding re-entry tempera- 
tures, a new instrument was de- 
vised under the direction of the 
research staff of MOSD. 


... the WATER-STABILIZED ARC 


How does the new water are differ 
from the conventional electric arc? It 
is controlled—or stabilized—by a whirl- 
ing blanket of water, which produces a 
“squeezing” effect, forcing the are into 
the shape of a column. By causing a 
great amount of electrical current to 
flow across the column, extreme tem- 
peratures may be maintained continu- 
ously, subject only to the limitations of 
available power. 


Valuable experiments are now being 
conducted at MOSD’'s Aeroscience Lab- 
oratory with the stabilized water arc, 
The most advanced heat-resistant ma- 
terials are subjected to temperatures as 
high as 25,660°F—more than twice the 
heat of the sun's surface. 


OTHER WAYS OF CREATING 
HYPERSONIC ENVIRONMENT AT MOSD 


G.E. has built the largest, most power- 
ful Shock Tunnel in the country in 
Philadelphia. Here free flight condi- 
tions in the order of Mach 20 can be 
matched. MOSD also utilizes a high 
power Centrifuge to test behavior of 
electromechanical and structural com- 
ponents under gravity loads up to100G’s. 
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STABILIZED WATER ARC ond G-E designed TUNNE 
test is held in front of the ere orifice by moons of 


3000 KW used in operating this stabilized ere and 
evacuetion tunnel. (Shown idle.) Has %*’ nozzle 
diometer. Present plens coll for construction of @ 3°° 
diameter mode!, requiring 80,000 KW for operation. 





L shown during operat: Material undergoing 
@ rod or “‘siring’’ running through the tunnel. 


View of fivid-stebilized arc in operation. The liquid 
revolving inside the gloss or plastic cylinder flowing 
ot high velocity offers insulction as well os the ma- 
teria! of which the plastic beam is composed 





OPENINGS FOR MEN WHO CAN 
EXPLORE NEW TECHNICAL AREAS 


Engineers and scientists find an ideal 
research environment at MOSD. They 
work in small groups on problems of 
prime scientific interest —in close con- 
tact with managers and top specialists. 


Located in downtown Philadelphia, ad- 
jacent to University of Pennsylvania 
and Drexel Institute, it is easy to take 
advantage of G.E.’s Tuition Refund 
Plan for graduate study. 


EXCEPTIONAL GROWTH OPPORTUNITIES: 


Organized only in 56, MOSD has been 
growing phenomenally, and continued 
expansion is scheduled for '57. This ex- 
pansion creates many opportunities to 
rise to positions of higher responsibility 
and income level. All of the managers 
of technical groups are themselves 
engineers or scientists and the major- 
ity have come up from within this or 
other departments of General Electric. 


YOUR INQUIRIES INVITED: 


If you are a Graduate Engineer or 
Scientist and have experience in these 
or related fields: 


MATERIALS AND PROCESSES * AERODY- 
NAMICS + AEROPHYSICS + THERMODY- 
NAMICS + ELECTRICAL DESIGN + 
ELECTRONIC OR ELECTROMECHANICAL 
COMPONENT DESIGN + STRUCTURAL DE- 
SIGN + STRESS ANALYSIS + DATA PROCESS- 
ING + SYSTEMS + SYSTEMS TEST + FIELD 
TEST + VIBRATION + INSTRUMENTATION 
« CONTROLS + GROUND SUPPORT EQUIP- 
MENT DESIGN + TECHNICAL WRITING + 
ARMING AND FUZING+ INERTIAL GUIDANCE 


... send us your resume or, if you pre- 
fer, write us for a convenient applica- 
tion form. 


Your resume will be carefully reviewed 
by the MANAGEKS of our various techni- 
cal components. If qualified, you will be 
invited to visit our offices and discuss 
the work we are doing directly with the 
managera with whom you would be work- 
ing. All communications will be entirely 
confidential. 


See eee reer e Hy 
te eee eee em new ns 


Mr. John Watt, Professional Placement, Room 590-1 


MISSILE & ORDNANCE SYSTEMS LL DEPARTMENT 


GENERAL @® ELECTRIC 


1617 Pennsylvania Avenue, 17th floor, Philadelphia 3, Pennsylvania 
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ENGINEERS AND SCIENTISTS: EE’s, ME’s, Physicists. 


SEARCH SYSTEMS + TRACKING SYSTEMS + UNDERWATER WARFARE 
SYSTEMS + MISSILE GUIDANCE AND CONTROL SYSTEMS + AIR 
TRAFFIC CONTROL SYSTEMS + COMMUNICATIONS SYSTEMS 
ORDNANCE RADAR SYSTEMS + FIRE CONTROL SYSTEMS + PASSIVE 
DEFENSE SYSTEMS + INFORMATION HANDLING SYSTEMS 


HMEE HAS IT 


in such work areas as 


EEE EEE EEA a ee 


RECEIVERS - GEAR TRAINS + COMPUTER LOGIC + SERVOS + TRANS- 
MITTERS * ANTENNA PEDESTALS + ANTENNAS + PULSE CIRCUIT 
TECH NIQUES + POWER SUPPLIES * CHASSIS AND CABINETS + TRAN- 
SISTORIZED CIRCUITS + RF COMPONENTS 


and 
HMEE HAS IT 


within these areas; offering 
assignments in the design 
and development of: 


HUMAN ENGINEERING + SYSTEMS ANALYSIS AND INTEGRATION 
FIELD TEST PLANNING AND PROCEDURES + DATA REDUCTION AND 
ANALYSIS *COMPUTER PROGRAM MING -STANDARDS ENGINEERING 


What's more, 


HMEE HAS IT 


in auch additional 
aasignmente as. 


And remember, variety is only one advan- 


And this still isn’t the complete story! 
tage we have to offer. Along with this 


There is a wide range of mechanical engi- 
neering openings. The packaging of our 
systems for ground-based, marine, or air- 
borne environments imposes intriguing 
problems in serviceability, accessibility, 
mobility, and durability. These positions 
require basic theoretical knowledge of 
machine design, stress analysis, shock and 
vibration, gearing, and heat transfer. 


So there you have it! No idle claims, no 
fancy words! Just specific areas in which 
you can work now —or grow into later, as 
your interests and abilities lead you. 


growth opportunity, there’s the proven, 
long-range stability to be found here (after 
all, we're a part of General Electric!)... 
the educational opportunities of our 100% 
Tuition Refund Plan for advanced study 
at Syracuse University...and many family 
benefits as well. 


So, if it’s variety you want—and all the 
other advantages to be found at HMEE, 
do something about it! Take a few mo- 
ments to write us about your education, 
experience, and most important, your in- 
terests. We'll respond promptly. 


Write in complete confidence to: Mr. George B. Callender, Dept. 62P 
HEAVY MILITARY ELECTRONIC EQUIPMENT DEPT. 


GENERAL @® ELECTRIC 


Court Street, Syracuse, New York 
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ENGINEERS and PHYSICISTS for 
% 
% 
_ RESEARCH and DEVELOPMENT 
y ELECTRONIC AND ELECTRO-MECHANICAL SYSTEMS 
Develop t of eb ic-inertial stems and components for applications to 
measurement, data pr x guidance of aircraft missiles. Problems 
inciude: q,roscopic and iners: insiru q devices, telemetering 
data processing, electro-mechanical instr ati and | hing mechanisms. 
% AERODYNAMICS, AEROELASTICITY, AND MECHANICS 
g 
y Theoretical, model and tull scale investigation of non-steady aerodynamics and 
V4 aer of aircrait and missiles. Problems include: lift growth, transient 
yy drag. shock wave diffraction, supersonic and hypersonic flow, and advanced 
w hydrodynamics. Also: thermoelasticity, vibration analysis, and testing 
/ PHYSICS 
Theoretical and experimental research in such diverse | fields as extremely —_ 
tompoomnne eo the hydrody ot : inetr 
nuclear phys radiation transport = oman 
WHAT ALLIED RESEARCH OFFERS YOU: 
© The challenge of a wide variety of original research and development programs 
for government and industry. 
© A salary limited only by your ates. 
© A secure and permanent posit ina pany that has never stopped growing. 
© Management by and for research men .. . prompt recognition of your individual 
contributions. 
Send resume to: D. J. Fink, Chief Project Engineer 
q Coming to Boston? We'd be pleased to hove you visit ovr modern, air- 
% conditioned offices whenever you're in town. We're centrally located, within 
y minutes of rail terminals and the airport. Just call GArrison 7-2434 to 
arrange o visit at your convenience 
ALLIED RESEARCH ASSOCIATES, INC. 
43 Leon Street, Boston, Mass. GArrison 7-2434 
g. RESEARCH e@ ENGINEERING e@ DEVELOPMENT 
C+ a mses ust otmes  ctccne enn tLe 















































EUROPEAN 
REPRESENTATION AVAILABLE 


Sutiette wevnen.anes business ization of 
branch office in jum, ex- 


1 standing 
—~ ¥ in "Snore West European countries, exciu- 
sive disiribeters of new petroleum—, tank truck— 
retuelting—ground servicing and aircraft equipment 
WANTS from American Aircraft Equip- 
ment and related products manufacturers 
Excetiont references available. 
We want to handle U.S. Manufacturers interests 
with and fo act as liaison agent in the Wet 
European territories. Capita) and space available 
for stock investment. 
Manufacturers please rc ply to 
RA-4044, Aviation Week, 
Class. Adv. Div., P.O. Box 12, N.Y. 36, N.¥ 

















REPLIES (Rox No.): Address to office nearest you 
c/a Thia publication Cliasified Adv. Dir 
VEW Vou P.O, Bow 12 (36) 
CHICAGO: 620 N. Michigan Ave, (11) 
MAN FRANCISCO: 68 Poat Bt. (4) 
LOB ANGELES: 1125 W. 6th Bt. (17) 








POSITIONS VACANT 
Executive Pilot. Twin Engine aircraft. Require 


A.T.R. rating and minimum of 5,000 hre 
Good salary and full expenses. P-4612 
Aviation Week, 1125 W. 6th St., Los Angeles 
17, Calif. 


fer Ce- Pilot-Mechanic, Chicage- 
Hee C-3 DI8S A&e Comm, Instrum. rat- 
ings preferred. P-4756, Aviation Week. 


Flight engineers ex ed on Constellation 
1049 Aircraft. Consideration also given to 
engineers experienced on earlier model Con- 
stellations. Address replies to Chief Flight 
Engineer, California Eastern Aviation, Ine 
Oakland International Airport, Oakland, Cali- 
fornia. 


POSITIONS WANTED 
Mechanic-Co-Pilet position wanted. Ten years 


all types maintenance and repair experience 
Commercial and instrument ratings. PW 
4937, Aviation Week. 


& tive Crew-Chief Pilet and Copiict- 
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New Horizons? 











Searching for 








MODEL 141 GAS TURBINE 
AIR COMPRESSOR 





What are you looking for in your 
future job? A permanent position 
with good starting salary and 
advancement? A medium sized com- 
pany with a progressive research 


and development program affording gram to you. 


ADDRESS: ‘SALARIED PERSONNEL” 


CONTINENTAL AVIATION ond ENGINEERING 


the engineer a chance to utilize his 
training to its fullest? Extra benefits 
such as paid insurance and hospital 
plans in addition to a regular retire- 
ment program? . . . If any or all of 
these are important to you, contact 
CAE and let them outline their pro- 





Mechanic ages 35 and 3%, married, both have 
ATR's——-11200 and 4000 hours—Domestic 
and foreign experience in all types. Work 
well together. Resumes furnished. Available 


immediately. PW-4915, Aviation Week. 
Former Naval Aviater DC-3, D-18 Command 
time. Overseas airline exper? ATR 6500 Hrs. 
Now large corp. copilot. Diversified sales 
background. 35, married, 2 children. Seeks 
capt. pos. PW-41914, Aviation Week 
Engineer. 10 years aircraft experience; hard- 
ware, equipment and design. Desire position 
in Southwest or Florida. PW-i878, Aviation 
Week. 

Airline Captain-Twin Beech DC-3 C-46 DC-4 
DC-6. 11,500 hours, 2 years college, age 34 
Desires corporate or similar type fiying posi- 
tion. Will relocate PW-4893, Aviation 
Week 





Your Inquiries to 
Advertisers Will 
Have Special Value .. . 


—for you—the advertiser—and the 
publisher, if you mention this pub. 
lication. Advertisers value highly 
this evidence of the publication 
you read. Satisfied advertisers en- 
able the publishers to secure more 
advertisers and—more advertisers 
mean more opportunities or better 
service-——-more value-—to YOU. 
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YOUR  } 
ORGANIZATION si 


Is it complete? 
ENGINEERS: THE WONDERFUL 


Are you expanding it? COMMERCIAL JET ERA IS 
OPENING UP AT TWA 
Making Replacements? 
9 P If you ore seeking on opportunity to further your career with a 
fine compony . . . look no further. 
TWA presently hos openings for Aeronautical, Mechanical, Elec- 
Naturally, you are anxious to secure trical and Electronic Engineers to work with a smoll, select 
group of engineering associates. This arrangement gives each 
engineer the opportunity \to demonstrate his ability ond to 
You want men with special training that advance within the company . . . the opportunity to build his 
future with the world’s finest airline. 
Qualifications: B.S. in Engineering. 


the most suitable man or men available. 


will make them an asset to your organ- 


ization. You can contact such men lecation: TWA‘s ultra modern building now nearing comple- 

tion of Kansas City, Mo 

Living Conditions: Excellent, both city or suburban privote 

ployment Opportunities Section of homes or apartments. 

AVIATION WEEK. Benefits: Many employee benefits, including liberal free 
transportation for yourself and family each year 


through and advertisement in the Em- 


Salary: Commensurate with experience. 
if you are an engineer with quolifications in any 


Classified Advertising Division— of these fields, explore your opportunity with 
TWA todey. Write: 

AVIATION WEEK Mr. R. Paul Day, Employment Manager 
P.O. BOX 12 New York 36, N. Y. TRANS WORLD AIRLINES 


Kensas City 5, Missouri 

















SEARCHLIGHT SECTION wv 


BUSINESS OPPORTUNITIES EQUIPMENT - USED or RESALE 


DISPLAYED RATES UNDISPLATED 
The advertising rate is $21.00 r inch for all advertising appearing on $2.10 a line, minimum 3 lines To figure advance payment count 5 
other thon a contract basis ontract rates quoted on request average words as a line 
AN ADVERTISING INCH is measured % inch vertically on one column, 3 BOX NUMBERS count as one line odditi i in displayed ods. 
columns—30 inches—to a poge. DISCOUNT OF 10% if full payment is mode in advance fer four con- 
Closing date is 11 days before issue date, subject to space limitations secutive insertions of undispleyed ods 





Send new ads to Classified Advertising Div., Aviation Week, P. O. Box 12, New York 36, N.Y 

















OPPORTUNITY KNOCKS ONCE .. 
FOR SALE SALE or LEASE 


INTERIQSSs FOUR LB. 30 AIRCRAFT 
DC-4's 





Can be delivered anywhere in 
the World. 


Civil Versions of the LIBERATOR. Equipped as 

Freighters with reinforced Floors and large Doors 

ONE Aircraft in perfect condition tii? hours 
since last major Engines P & W 1830.92 

THREE Aijreraft in ferry condition Engines 
Pp 


WA Fb erage ~ Heavy Floor and Cargo Door 


BARGAIN PRICE 
Full details from >— R-2000-9M2 Engines 
AERONAUTIQUE LEGASTELOIS . 
23 Cite Conrobert, PARIS 15, France 2876 Gallon Gasoline 
Telephone SUF FREN 80.00 ' 
Cabiee: “LEGASTAERO” PARIS Complete Radio Equipment 


70 Passenger 
OXYGEN EQUIPMENT WE ARE OWNERS 


SEATTLE REPRESENTATION SALES & SERVICE Ready to Go 


Established Engineering Representation anize- 
Sear eons Gad, seer oe tEOUATORS — MASKS _ VALVES 
stestre-meshanieal systems. electrical and mechani. PORTABLES & CYLINDERS Contact Thomas Millstein 
cal equipment, parts and components. Sales his- if FIXED INSTALLATIONS 

GOV'T. APPROVED REPAIR STATION NATIONAL SURPLUS SALES CO. 


tory, resume, and top references upon request 


a. te : ene. a ‘1RP AERO Phone: ORegon 81161 1800-14 Charlotte, Kansas City, Me. 


. Betiovue 
Tw 481 Betievue, Wash. EL SEGUNDO, CALIFORNIA 
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SEARCHLIGHT SECTION 








Work is unconditionally guaranteed at 
this CAA-approved repair station for 


sories, radio and radar, DME. Complete 
facilities for 100, 1000, 2000, 4000 
and 8000 hour inspections. 


APPROVED CONTRACTORS to Air Mate- 
rial Command (USAF), Air Force Branch 
(US Army), and Naval Aircraft Branch 
(USN). 


PILOT CONVENIENCES: include comfort- 
ably appointed lounge, direct phones 
to CAA Communications and Weather 
Bureau, weather teletype and hotel 


| 
aircraft engines, instruments, acces- in 
| 


reservation service. You are cordially 
invited. 











NORTHRUP TRIMOTOR 


Cargo-Passenger Transport | 





Only a tew leit tor sale. A mumber of these have been sold and are successfully 

operating from high altitude short fields in Central and South America. 

For hauling heavy bulky machinery, road and mining pment for easy loadin 

Serum large power operated drive-in rear ramp door. ross Wt. 46,000 ibs. wit 
1821-101 engines, 25,000 Ibs. At design gross 38,000 ibs. takeoff 1150’, 

465’, speed 215 mph, 1150 tpm, ceiling 22,000. 
_ maintenance and fixed landing gear with removable dual wheels used for oper- 
py la and soft fields. Airframe bog since new average 35 hours. Priced at 





Frank Ambrose Aviation Company, Inc. 














DC4 Skymasters 


for June Ist, 1957 delivery 
Four DC4A’s—One DC4B 


Now being operated and maintained by 
Colonial Division of Eastern Air Lines 












WOLD CHAMBERLAIN FIELD 
MINNEAPOLIS 50, MINNESOTA 





P. O. Box 181 - Miami Int'l Airport Miami 48, Fia. 
TU-8-2464, JE-1-7225. 
geesecessssceseeaseessssse 
* 
AVAILABLE iNEED 


HANGAR 
SPACE? 


@ lecoted on Class Vill Airport, 
Atlantic Region 


@ Jet Length Runways 
@ Adequate for Lorgest Transport Aircroft 
@ Resident CAA Approved Repair Station 
@ Modest Fees 

COMPLETE FACILITIES 


FR-4805, Aviation Week Class Adv. Div., 
P.O, Box 12, N. ¥. 36, N. ¥ 


Middle 


Complete Airline Radio Installation 
Attractive 60-passenger interior 
P&W R2000 11M2 Engines 





For additional information contact 


Mr. R. A. LATTA 


DC-3 





Eastern Air Lines 
International Airport 
Miami 48, Florida 
Phone: NEwton 4-3571 


CARGO C-47 


FOR LEASE 

















C-47B-DOUGLAS 


Passenger or Cargo configuration. Near 
zero time airframe and engines 1830-92 
P 6 W. Sale or lease no brokers. Immedi- 
ately available—not in service. 


FARRAR AVIATION, 325 W. MAIN ST. 
©. BOX 113, ONTARIO, CALIF. 














SALE or LEASE 
SIKORSKY HELICOPTER 
$51 type HSA with Spare Parts 


actory Inspected & CAA Licensed 
immediate Dalivery—F er emonstration Contact 
KEYSTONE HELICOPTER CORPORATION 


64) Land Title Bidg., Philadeiphie, Pa. 








Rittenhouse 6-9572 











Remmert -Werner | (LU eeutaucenrl 
tne. of tne. of tne. of . 
St. Lovis Florida Toledo Al R l N E S N & 
Lambert Field Pompane Beach Express Airport 
lodestar DC3 Beech 48, Florida 
Specialists in Conversion. Maintenance, Overhaul 
NAVCO Lament Pld AN HARDWARE & FITTINGS 
inc. Stainiess, Aluminum, Brass, Steel. Al! sizee—im- 
hen in stock | | Bagiahnat ttm tashetrer Cetr”araee 
ARC. Bendix Collie mnnwe——<=« 
r Wilcox 
cuumies tiench tulle enn Watieaee Gee ee on ens 
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EXECUTIVEAIR 
LEEWARD 


AERONAUTICAL 


DC-3 SPECIALISTS 
INSPECTIONS 
MODIFICATIONS 
OVERHAULS 
PAINTING 
REPAIRS 
ENGINES 
RADIO 
schedule your work 
by writing P. O. BOX 233 
Miami 48 FLA. 
by phoning Tuxedo 7-5527 








or Sale 


PBY-5A 


Newly overhauled ines, 
New fabric, New CAA Lic 
BILL EDDY 


324 Prospect te jolle, Calif 


Executive DC-3 
FOR SALE 


Truly Beautiful 
Executive Interior 
Attractive Paint Job—Recent 
12000 Hour Overhaul—All Set To 
Put Into Operation 


PAGE AIRWAYS, INC. 
Rochester Airport Rochester, New York 
GEnesee 8-730! 











Deal Directly 
with Owner 


Consolidated 
PBY-5A 


Several tmmedi- 

ately available 

from inventory. 

Will modify to 

uit your re- 

juirements 

Low engime and sirframe hours. Exeriient 
aircraft for passenger. cargo and agricul 
tural uses 


Hunter 6-7690 


A. 4. Ming 
> TRADE-AYER COMPANY 
Linden Airport, Linden, N. J 








EXECUTIVE LODESTAR 
Cortes # 2312 . 3575 fre. TT , Eagines 
1820-56: L: see Bre, ®: 35 hrs. SOH .. Cow 
7 chairs . . Dual instruments . . Fm 

Accept Di8® in trade. . 
WELSCH AVIATION CO. 
60 E. 42nd Street New York 17, New York 
Murrayhill 7-5884 


radio 








IMMEDIATE DELIVERY 


C-47 B 


R1630-92 en Total time (415 fre. Manuf. 1915 
21 Completely overhauled zero time 
ert. of Airworthiness 
C. H. Geedilin, ‘tide Aeroporto, 
Venice, Italy, Cables: GOODLINK, VENICE, 
OR FS-40940, Aviation Week 
Class. Adv, Div., P.O. Box 12, N.Y. 36, N.Y 


| 
| 





IMMEDIATE DELIVERY 


CURTISS C-46 


modified to ‘fF’ config. under Riddle Type 
Cert. 3A2. Riddle Airlines Standard w. Bromo 
Tri fire exting. system. Will convert to Riddle 
"T’ cot. SA-96 specs. Cargo version empty 
29000 Ibs. Gross weight 49900 ibs. Con 
deliver with CAA Certif. of Airworthiness for 
Export 
Contact C. H. Goodin, lide 
Aeroporto, Venice, itely— 
Exclusive Riddle Airlines licensee in 
Europe, Africa, Middle East 
Cables: GOODLINK, VENICE or 
FS-19389 Aviation Weet 
Adv. Div., P.O. Box 12, N.Y 














UNUSUAL 


OPPORTUNITIES 


can be found each week in the 
SEARCHLIGHT 


SECTION OF 


AVIATION WEEK 
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| DON’T FORGET 


| REPLIES (tar Now 





tddivan ta office 

» Thie publication Clianified Adv 
VW VORA: 1. OO, Bow 12 (46) 
CHI AQGH “oN. Mivhioan At 


SAN FRANCISCO: 68 Post at 








| 
FOR SALE 
| 
| 


| Model 100 Aero/Power Combustion Chamber 
plus kite Total list price & 

few time Hest offer over 
inn Aviation Week 


(leaner 
fini Used a 
s2700.00 FS 











CANNON *LUGS 


Nation's laracat factory stock 
AN E” Connectors K Series 
KO Miniatures AW Cennectors 
DPD Series Diamond “UG's" 
Authorized distributor 
Pot tmmediate deliecry, wire, write, phone 
LIBERTY peponers. INC... Dep't. A.w 
1023 W. Arbor Vitae St inglewood, Calif 
Shore 8-5217 








SEARCHLIGHT SECTION 


at YOUR command... 
—_—_——_—_—_—_— 
modern functional , wae | 
design pius 
painstaking hand | 
craftsmanship 
inspire the ultimate 


in interior luxury 


Ki Silk 


AIRCRAFT CORPORATION 


international Airport « Miami, Fia. 


WORLD'S FOREMOST 


LODESTAR 
SERVICE CENTER 


PacAere Engineering Corp. 
(Formerly Leer Aircraft Engineering Division) 
Sento Monica Airport, Santa Monica, California 
Builders of the incompareble Leerstars 





Deal Directly 


with Owner 
ming 200 en 
act 40% 
new Zero 
we) — 

rel 


BEECH 
TWIN BONANZA 
N701D 


Ale VilE 
elver He 
aur receive tual Lear ADP 12, glice 
ope amd marke lear L272 eutepiie with 
altitude control and appre 
orperate ome alrplane 
Dealers protects 
irchase terms available 


TRADE-AYER COMPANY 


linden Airport Linden, WN. J. 
Unter 6-7690 











Immediate Delivery 
We stock, everheu!, end install 
PRATT & WHITNEY WRIGHT 


R1830 R1820 


75, —92, -94 202, -84, -—72 


R985 R1340 R2000 


and our most popular DC3 engine 
R1630 - SUPER . 92 


ENGINE WORKS 


lambert Field inc %. Levis, Me 














SINCE 


FINEST AIRCRAFT MAINTENANCE 


100 HR. INSPECTIONS 
COMPLETE OVERHAUL 


AIRWAYS, ‘Inc. pe 


Stier 


AIRPORT 


© ROCHESTER 11.N.Y 


GENESEE & 








* 


ES || 
t= 
ys 
ee if 


a 


Antenna wave propagation studies for new designs are made from models like this. 


The sky is not the limit for engineers 


from concept through flight. Fine career opportunities 
for good men are available now. You should investigat 


immediately. 


Advanced programs of research and development are 
continually going on at North American's Columbus 
Division—programs that stimulate the imagination. 
Microwave, radome, antenna, flight control, fire con- 
trol, servo-mechanisms and many more such projects 
are under intensive study. The men engaged are open- 
ing up entirely new areas in their professional fields. 

This is a particularly favorable time for you to join 
this rapidly growing Engineering Department. Facili- 
ties include 16 completely equipped laboratories. A 
new air-conditioned engineering building will soon 
be completed. 

The Columbus Division has prime résponsibility for 
all North American’s aircraft projects for the Navy — 


OPPORTUNITIES IN EVERY FIELD 
Aerodynamicists, Thermodynamicists, Dynamicists, 
Stress Engineers, Structural Test Engineers, Flight Test 
Engineers, Mechanical and Structural Designers, Elec- 
trical and Electronic Engineers, Wind Tunnel Model 
Designers and Builders, Power Plant Engineers, Re- 
search and Development Engineers, Weight Engineers. 
Now is the time to act. Write: Mr. J. H. Papin, 
Personnel Manager, Dept. 56W-4, North American's 
Columbus Division, Columbus 16, Ohio. 


THE COLUMBUS DIVISION OF 
NORTH AMERICAN AVIATION, INC. 
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LETTERS 





Towing Winch 


It has taken me this long to come down 


out of the clouds about the very fine treat 
ment you gave Claude Witze's excellent 
tory on the H-21 towing demonstration 


AW, March 25, p. 64-65). Everybody 
here was just as pleased as they could be with 
the picture layout and the text treatmen, 
you gave us. Our sincere thanks and grat: 
tude to all of you 

There is only one sad note 
vith this story, and that is undoubtedly our 
tault. The story says that the electric winch 
that was used for the towing was Vertol 
designed. Charlie Wendt, president of All 
American Engmeecrnng, has called my atten 
tion to the fact that this was actually an 
\Ak. Model 80 winch. And because AAF 
inch was a key factor in the success of the 
want to set the record 


m connection 


towing project I 

traght with vou 
howarp J. Donenry 
Assistant to the President 
Vertol Aircraft Corp 
Morton, Pa 


Amplification 


I should like to congratulate you on the 
techmecal accuracy of the article on the Bell 


\voraftt) Corporation Automati Carrie 
Landing System that appeared mth 
March 4 issue (p. 32-33) of Aviation 
Week 

One poimt, however, should be further 
unplified 


Ihe Bendix 
your article was 


Pl autopilot mentioned in 
early flight test 


tests were con 


used im the 
phase of the system. Later 
ducted with a Douglas F3D 
Minneapolis Honeywell MIELI9 autopilot 
We have also landed successfully a North 
Amencan b-S6 using a Lear bo autopilot, a 
310 with a Lear L-2 autopilot, a 
A-12 autopilot 
WA 


using the 


Cessna 
Convair 340 with a Sperry 
POAC a Westinghouse 
utopilot 

I should also like 


hominy the 


md a using 


to thank vou for 
maimnes of project personnel in 
vour article, Bell Auctaft Corporation, as a 
inatter of policy, feels that corporate suc 


men 


esses Should reflect credit upon the indi 
viduals responsible for them 
Rosser C Series 


Safes Mer., Avionics Div 
Bell Aucraft Corp 
Buffalo, N.Y 


‘ _ , 
F-105 Vs. F-107 

Lhere os item about the F105 and 
bh 107 competition im the March 11 
p. 25) of Aviation Werew which says the 
P-105 holds a speed advantage and th 
1107 has more ind payload. 1 be 
heve this is an error in numbers. The F-107 
ty reported to be the faster of the two ait 
planes and the F-105 has the favorabk 
nuirgin on range and payload 

The competition between the F105 and 
the F107 is more interesting if a compan 
son is made between their predecessors, the 
1! S4 and the F-86. In the Korean War 
most of the aerial combat was done by three 


A Tews 


issue 


range 


194 





Aviation Week welcomes the opinion 
of ite readers on the issues raised in the 
magazine's editorial columns. Address 
letters to the Editor, Aviation Week, 
330 W. 42 St., New York 36, N. Y. Try 
to keep letters under 500 words and give 
a genuine identification. We will not 
print anonymous letters, but names of 
writers will be withheld on request. 


urplanes—the MiG-15 lightweight 
fighter, the F-84 fighter bomber, and the 
l’86 fighter. The short range MiG-15 had 
i high rate of climb and was very maneuver 
ible, especially at high altitude. The V-54 
vas no match for the Mig-15 in aerial com 
bat and the MiG-15 was a poor fighter 
bomber with its short range and small par 


good 


load 

The F-S6 was both a fighter and a fighter 
As a fighter its kill ratio of about 
15 to | MiG-15 may never be 
equaled or exceeded. The F-86's record 
as a fighter bomber is also impressive. It 
held the world’s speed record for several 
years which gave it the ability to make an 
unescorted speed run to the target, drop its 
bombs, and fight its way out against the 
attacking MiG-15’s The dual mission 
capability of the F-86 could not be equaled 
by the MiG-15, the F-S4, or any fighter in 
the world at that time. ‘This designed-in 


bomber 
5 over the 


versatility made the F-86 Sabre jet the 
world’s greatest deterrent to more “littl 
wars” like the Korean War 

Doday in the near Mach speed range 


there is an identical situation of three great 
airplanes ’ 

They are the Russian MiG-21 lightweight 
fighter, the F-105 fighter bomber, and the 
I 107 fighter. All three are good airplanes 


but the F107 is the only one that can 
do the job of the other two fighter air 
planes 


Phe Red Aw Force will gain an 
ority both in quality and quantity unless we 
build more fighters to combat their MiG-21 
lightweight fighter. Even a streamlined 
army with mobile missile launchers 

defend itself against superior air 
The USAF has two fighters that 
could combat the MiG 21. Thev are the 
F104 lightweight fighter and the F-107 
fighter The F-104 is the only one in 
production. Unofficial reports about the 
I’107 indicate that it is heavier, has a 
longer range, can lift a bigger payload, and 
osts more than the F-104. ‘This was exacth 
the bas difference between the F-S6 
Sabre jet and the MiG-15 before the Korean 


super 


ifomn 
can not 
power 


War. The Korean War brought out the 
other differences that made the F-S6 the 
most onomical deterrent to the “‘Titth 
wars 

LeRoy F IVERSON 


3524 Elm Ave 
Manhattan Beach, Calif 


Misunderstanding 


In the mterest of accuracy, both im state 
ments and instruments, I'm taking this means 
of correcting some apparent misunderstand 
ings as expressed in the letter of your corre 
spondents, Messrs. Hobley and Baylis of the 


Canadian Aviation Electronics Limited, 





which you published in the March 4 issue of 
Aviation Week (p. 142) in answer to a 
letter of mine which appeared in the Nov 
26, 1956 issue (p. 122) 

In studying the description of the Kolls 
man Integrated Flight Instrument System 
as it appeared in the March 5, 1956 issue of 
Aviation Week, Messrs. Hobley and Baylis 
seem to have received the erroneous im 
pression that the altitude information pro 
vided by the system was true altitude rather 
than pressure altitude. Furthermore, the 
apparently overlooked the statement in m 
letter in which I stated, “ this is a com 
mercial development and the system wa 
designed primarily for, and in conjunction 
with, the scheduled airlines Natural 
an instrument designed for this use would 
not be designed to measure true altitucdk 
since all commercial flying at least, is based 
on pressure altitudes 

In trying to arrive at what they thouglit 
might be the true accuracy of the equip 
ment in question, they claim to have statis 
various factors which con 
tribute to altimeter errors associated wit! 
conventional instruments. In so doing, the 
arrived at a combined possible error of 
230 ft. at an altitude of 40,000 ft. Although 
the factors mentioned as contributing t 
altimeter errors may be correct for conven 
tional (uncorrected) instruments, a featur 
of the Integrated Flight Instrument System 

the scale error corrector—has been en 
tircly overlooked. This component is ck 
signed to correct for the calibration error 
which, from a practical standpoint, leave 
only the error introduced by hysteresis and 
the setting error. The diaphragm hysteres: 
factor loses its importance, because in ail 
line operation the effect is almost negligibl 
Ihe setting error 1s bevond the system te 
control. However, the factors affecting this 


tically added 


are being attacked on several fronts 


In my ecarher letter I made the clam 
that altitude information provided by the 
system would be accurate to within plus o: 
minus LOO ft. at 40,000 ft. This figu 


included tolerances for both the static s¥ 
tem and the instrument scale error cor 
rectors However, since the static corr 


tions are based on the assumption that th 
error (expressed in feet) is a function of 
angle of attack and Mach number, rather 
than the classical assumption which also 
includes altitude, and since in practice 
tolerances are established by making use of 
Mach number vs. altitude performance en 
velopes for particular aircraft to minimize 
the differences between the two assump 
tions, a tolerance of plus or minus 120 ft 
may be experienced at 40,000 ft 
\s for the statement concerning the 

variation in altimeter readings experienced 
by the eight F-S0's at 36,000 ft., I'm sure 
Messrs. Hobley and Baylis have overlooked 
some of the reports on static system errors 
in military aircraft. Errors of plus or minus 
1,200 ft. at 20,000 ft. have been accepted 
in production type aircraft and, in som« 
cases, errors of 5,000 ft. at operating alti 
tudes 

Everett H. Scurorper 

Kollsman Instrument Corp 

Elmhurst, N. Y 
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RG 9 LEELA LACLEDE 


FROM TOUCHDOWN TO TAKE-OFF 


WITH AN INTEGRATED BENDIX LANDING GEAR SYSTEM 


r. taking off or Just taxi landing gear system. And it is vital that 

| upon the unta | ny all compone nts function toge ther “ th 
erything that makes up split-second accuracy and efficiency. 

system. That is why Bendix*® specializes in 


uation, control valve . complet and inteyrated landing year 


ring, power braking, a systen Kor, components that have 


brakes and shock been designed and engineered to work 
even tires the eare together vive better and more depend 


make up the complete able performance than any arbitrarily 


s 


Bendix iivs.cs South Bend, wo. 


a emble | ystem The compo 
a Bendix landing gear syste 
engineered as a matched set, then 
tested and tuned to work together dike 
a trained crew 

So, when t comes to wear for lat 
think and plan in terms of a compl 
landing year ystem Thy mn we 
you think of Bendix and Bend 
Products Div nat South Bend, | 


*TRADEMAR? 
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Chance Vought Regulus uses... 


The Finest Products 
Made with Aluminum 


de with 


REYNOLOS GS ALUMINUM 


Reynolds Aluminum Sheet and Plate in 


NEW STANDARD SIZES! 


One of the Navy's newest and deadliest “birds’’, 
Chance Vought’s Regulus II —surface-to-surface 
tactical missile—uses one of Reynolds latest 
cost-cutting developments: a new larger stand- 
ard in aluminum sheet and plate. Aluminum 
sheet and plate, 60°x180", is now a Reynolds stand- 
ard in alloys 2024 and 7075 in gauges .032 
through .250. 

This new standard, developed to help add new 
economies to aircraft production, is another ex- 
ample of how Reynolds goes beyond meeting 
material specifications. Whenever aviation ad- 
vances, Reynolds Aluminum advances with it. 


Reynolds technical services supplement custom- 
ers’ design and engineering staffs — make Reynolds 
not just 2 supplier but actually a part of many 
industries. 

For details on how Reynolds can serve you, 
and for complete index of Reynolds technical 
handbooks and films, write to Reynolds Metals 


Company, P.O. Box 1800-TJ, Louisville 1, Ky. 


For below-mill quantities of AND sections and other aircraft 
shapes, contact our specialty aircraft extrusion distributor, 
Pioneer Aluminum, Inc., 5251 W. Imperial Highway, Los 
Angeles 45, Calif. Telephone: Oregon 8-762], 


See “CIRCUS BOY”, Reynolds exciting dramatic series, Sundays, NBC-TV 








REYNOLDS 9k ALUMINUM 
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